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PREFACE 


One of the bulwarks of any technical or scientific research program 
is the collection and critical appraisal of the pertinent information 
already available. One type of such information that is required by 
all laboratories in industry and science comprises selected values of 
the fundamental physical constants and of the properties of the 
chemical substances. Many advantages result from having such 
fundamental work performed systematically and consistently in a 
cooperative program by a full-time staff of experts, rather than 
incidentally and sporadically by workers in different laboratories. 
In addition to the obvious advantage of producing a complete, accu¬ 
rate, and self-consistent set of values of constants and properties, 
such a cooperative program results in a considerable saving in 
over-all cost and manpower. 

Since its founding in 1901, the National Bureau of Standards 
has been the principal agency of the Federal Government for funda¬ 
mental research in physics, chemistry, and engineering. The Re¬ 
search Associate Plan of the National Bureau of Standards makes 
it possible for an industry to join with the National Bureau of 
Standards in the prosecution of a fundamental research program 
of mutual benefit and in the public interest. Research investigations 
in the petroleum, rubber, and chemical industries depend heavily 
upon fundamental data on the physical and thermodynamic prop¬ 
erties of hydrocarbons. In 1941 the National Bureau of Standards, 
through Lyman J. Briggs, then Director, and G. E. F. Lundell, 
Chief of the Division of Chemistry, proposed to the American 
Petroleum Institute, through J. Bennett Hill, then Chairman of the 
Institute’s Advisory Committee on Fundamental Research on the 
Composition and Properties of Petroleum, that the two organiza¬ 
tions establish a cooperative program on the compilation of tables of 
selected values of properties of hydrocarbons. The proposal was 
approved, and the new undertaking was begun in 1942, as the 
American Petroleum Institute Research Project 44. In the several 
years of its operation, the Project has had the wholehearted support 
of the American Petroleum Institute, represented by David V. 
Stroop, Assistant to the President (and coordinator of the research 
programs), and William J. Sweeney, Chairman of the Institute's 
Advisory Committee on Fundamental Research on the Composition 
and Properties of Hydrocarbons. 
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To advise the Project in its policy and program of work, the 
Institute is represented by the following Advisory Committee: 

Wayne E. Kuhn, The Texas Co., chairman. 

Otto Beeck, Shell Development Co. 

CusTAV Egloff, Universal Oil Products Co. 

Stewart S. Kurtz, Jr., Sun Oil Co. 

Fhom its beginning, the Project has had the benefit of the advice, 
guidance, and enthusiastic support of this Advisory Committee. 

Direction of the project was placed under Frederick D. Rossini, 
Chief of the Section on Thermochemistry and Hydrocarbons at the 
National Bureau of Standards. Kenneth S. Pitzer, Professor of 
Chemistry at the University of California, joined the project, first 
as a consultant, and then as associate director. The research and 
clerical staff of the project has increased from two persons in 1942 
to eight persons as of May 31, 1947. These include five research 
investigators, William J. Taylor, John E. Kilpatrick, Joan P. Ebert, 
Mary G. Williams, and Helene G. Werner, and two clerical assist- 
ants, at the National Bureau of Standards, and one research investi¬ 
gator, Charles W. Beckett, at the University of California. Provi¬ 
sion has been made by the American Petroleum Institute for the 
addition of two more research investigators to the staff beginning 
July 1, 1947, one each at the National Bureau of Standards and the 
University of California. 

The following investigators on the regular scientific staff of the 
National Bureau of Standards have collaborated in various investi¬ 
gations of the API Research Project 44 and are serving as consult¬ 
ants to the Project: Carl S. Cragoe, Edward J. Prosen, and Donald 
D, Wagman. 

With regard to the physical and thermodynamic properties of hy¬ 
drocarbons, and closely related compounds, the aims of the Project 
are as follows: (1) To examine all the pertinent original data in 
the literature and all available unpublished data and appraise them 
critically, (2) to correlate values of given properties with tempera¬ 
ture, pressure, molecular structure, etc., as appropriate, (3) to 
make original calculations of thermodynamic and physical prop¬ 
erties, as necessary, (4) to select and tabulate “best" values of the 
properties, (5) to prepare the selected values in a convenient, usable 
form for prompt distribution to the American Petroleum Insti¬ 
tute, the National Bureau of Standards, and to United States Gov¬ 
ernment, university, and industrial laboratories, (6) to prepare the 
original calculations, analyses, and correlations in a form suitable 
for publication, and (7) to keep the tables of selected values of the 
properties up to date by revision at appropriate intervals. 

The properties being investigated or to be investigated, include 
the following: Boiling point, and pressure coefficient of the boiling 
point; refractive index; density and specific gravity; freezing point; 
molecular volume; molecular and specific refraction; specific disper¬ 
sion; refractivity intercept; viscosity; critical constants; P-V-T 
relations; vapor pressures; heat and entropy of vaporization; heat 
of combustion; heat content; free energy function; entropy; heat 
capacity; heat of formation; free energy of formation; equilibrixun 



constant of formation; heat and entropy of fusion; cryoscopic 
constants; and heat of transition. 

In addition to the compilation of critically selected values of the 
physical and thermodynamic properties, the American Petroleum 
Institute Research Project 44 has also performed the service of 
collecting (from cooperating laboratories in the industry, university 
and government laboratories) and distributing, on standard forms, 
infrared and ultraviolet spectograms of hydrocarbons and related 
compounds. Procedures for the collection and distribution of Raman 
and mass spectral data are in process of formulation. Information 
concerning these spectographic data may be obtained by writing 
the National Bureau of Standards. 

The manner in which the work of the Project is performed is 
indicated in the chart at the end of this preface. 

Since the beginning of the work, the tables of numerical constants 
and properties prepared by the Project have been, and will con¬ 
tinue to be, issued in loose-leaf form, monthly as compiled. The 
distribution of the tables is in accordance with the following plan: 
(1) Copies of tables and spectograms are supplied to all United 
States Government laboratories having a proper need for them, at no 
cost, on application to the National Bureau of Standards, (2) one 
set of the tables and spectograms is supplied gratis to each depart¬ 
ment of chemistry, physics, and engineering, in universities and 
colleges, with the compliments of the American Petroleum Insti- 
.tute and the National Bureau of Standards, on application to the 
National Bureau of Standards, (3) up to 10 copies each of tlie tables 
and spectrograms are supplied gratis to each of the supporters of the 
research fund of the American Petroleum Institute, on application 
to the Institute, (4) additional sets of the existing tables and 
spectograms, as well as new tables and spectograms as issued, may 
be obtained by individual research workers, and by laboratories in 
industry, research institutions, and universities, from the American 
Petroleum Institute, attention of D. V. Stroop, 50 West Fiftieth 
Street, New York, N. Y., at a cost of 3 cents a sheet for the tables 
of properties and 5 cents a sheet for the spectral data. 

The present volume is a complete collection of all the numerical 
tables issued by the American Petroleum Institute Research Project 
44 as of May 31, 1947. The plan of issuing new tables in loose-leaf 
fcfrm, monthly as compiled, will in no way be affected by the prepa¬ 
ration of this bound volume. It is planned to have a second volume 
of this work published at the end of the second 5-year period. 

The staff of the Project will greatly appreciate receiving com¬ 
ments regarding any errors that have escaped attention, as well as 
suggestions for improving the work and its presentation. 

These tables are being extended to cover additional properties and 
additional compounds as rapidly as the resources will permit. 


Edward U. Condon, Director. 
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SELECTED VALUES OF 
PROPERTIES OF HYDROCARBONS 

By 

Frederick D. Rossini, Kenneth S. Pitzer, 

William ]. Taylor, Joan P. Ebert, John E. Kilpatrick, 

Charles W. Beckett, Mary G. Williams, and Helene G. Werner 

I. INTRODUCTION 


Fundamental Constants and Conversion Factors 

The values selected for the fundamental and 
derived constants required in the preparation of 
the tables of selected values of properties of 
hydrocarbons issued by the American Petro¬ 
leum Institute Research Project 44 are in all 
cases those given in table a (parts 1, 2, and 3). 
The original sources upon which this set of self- 
consistent values of the constants is based are 
listed in the footnote to table a (part 3). The 
conversion factors in table /? (parts 1 to 11) and 
the numerical constants in table > are calculated 
directly from the values of the fundamental 
constants given in table a (parts 1, 2, and 3). 
In the few cases in which a special constant or 
conversion factor not included in table a (parts 
1, 2, and 3) or table /3 (parts 1 to 11) has been 
required in the preparation of a table, the value 
selected is indicated in a footnote to the appro¬ 
priate table. Values of molecular weights are 
given in table 5. 

Temperature Scale 

In these tables temperatures given in degrees 
centigrade (°C) which are based on experi¬ 
mental measurements, as for example, boiling 
points and freezing points, are referred to the 
International Centigrade Temperature Scale 
(see Burgess^ and Mueller^ in section V). As 
appropriate, these temperatures have been con¬ 
verted to degrees Kelvin (°K) by the relation 
(®K) = (°C) +273.160, and to degrees Fahren¬ 
heit (°F) by the relation (°F) =1.8(°C)+32. 
The differences between temperatures on the 
international and thermodynamic scales are 
discussed by E. F. Mueller in the reference 
cited. 

Temperatures given in degrees Kelvin (®K) 
in the tables of thermodynamic functions (tables 
designated by the letters r, s, t, u, v, w, x, and y) 
are on the Kelvin thermodynamic temperature 
scale. These temperatures have been converted 
to degrees centigrade (°C), in the u-G and v~G 
tables, by the relation (°C) = (®K)-273.160, 
and to degrees Fahrenheit (®F), in the u-E and 
v-E tables, by the relation (®F) =1.8(®K)— 
469.688. 


Internal Consistency 

The tables of the API Research Project 44 are 
internally consistent in the sense that all the 
known physical and thermodynamic relations 
existing between the properties in the several 
tables are satisfied by the tabulated values of 
these properties. Thus, the values in the a-E 
and h tables are based on the appropriate values 
in the a tables, and the boiling and freezing 
points in the a tables are, insofar as possible, 
consistent with the corresponding values in the 
k and z tables, respectively. The thermodynamic 
relations that exist between the properties in 
the k, m, n, p, q, r, s, t, u, u-E, u-G, r, v-E, r-G, 
w, X, y, and z tables are satisfied by the tabu¬ 
lated values, and they therefore form an inter¬ 
nally consistent set of tables of the thermody¬ 
namic properties. 

Sources of Data 

The-sources of data are given specifically for 
each property of each compound, as appropriate, 
in section IV on Specific References for Tables 
of Properties. Section IV gives the names of the 
author or authors of a given publication, to¬ 
gether with a numeral superscript on the last 
author’s name, indicating the number of the 
publication for that particular author or group 
of authors. From this, the complete reference 
to the publication in the literature is obtained 
from the General List of References in section 
V, in which the names are arranged alpha¬ 
betically, with the publications of each author 
or group of authors listed in numerical order. 
Initials of authors are not given unless two or 
more authors or groups of authors have identi¬ 
cal surnames. 

The specific references in section IV apply 
as of the date indicated. In general, the specific 
references are intended to include all sig¬ 
nificant work published since 1936, but only 
the more important work published prior to 
that time. At the beginning of the work of the 
Project, original publications were located prin¬ 
cipally through searches of Chemical Abstracts, 
Annalen der Chemie, the bibliographies given 
in the existing compilations of Egloff’--®*-*, 
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Doss', Francis', Ward and Kurtz', International 
Critical Tables' - and Landolt-Bornstein-Roth'. 
The bibliographies of Egloff represent searches 
of Beilstein’s Handbuch der Organischen 
Chemie. Chemisches Zentralblatt, and British 
Chemical Abstracts. Credit for the considerable 
amount of as yet unpublished data that has been 
made available to the Project is given in the ap¬ 
propriate places in section IV on specific ref¬ 
erences. 


Methods of Calculation 

The methods of calculation have been, or will 
be, described in comprehensive reports of in¬ 
vestigations published as part of the work of the 
API Research Project 44. References to such 
reports as have been published are given in the 
appropriate places in section IV. Information 
concerning unpublished work of this nature may 
be obtained by writing the National Bureau of 
Standards. A list of the publications of the API 
Research Project 44 is given in section VI of 
this volume. 


Explanation of Numbers in Titles of Tables 

The numbers in the titles of the tables of proper¬ 
ties repre.scnt the following groups of compounds; 

dumber Compoundi 

00 0, H, X, C. 

0 02.H^0H, ha Nj,NAC, CO, COi. 

1 Paraffins, Cj to 

2 Paraffins, C« and C?. 

3 Paraffins, Cj. 

4 Paraffins, C$. 

5 Alkylbcnzcncs, C* to Cj. 

6 Alkylcyclopcntanes, Cj to Ct. 

7 Alkylcyclohexancs, Ce to Cj. 

8 Monoolcfins, C 2 to C<. 

9 Monoolcfins, C 7 . 

10 Monoolcfins, Ci. 

11 Diolcfins, Cs to Cs. 

12 Acetylene^ C 2 to C 4 . 

13 Styrenes, C# and C 9 . 

14 Alkylbcnzcncs, Cio. 

16 Alkylcyclopcntanes, Cj. 

20 Normal paraffins, Ci to C 20 . 

21 Normal alkyibcnzcncs, Cj to Cn» 

22 Normal alkylcyclopcntanes, Cj to Cji. 

23 Normal alkylcyclohcxancs, Cj to C 22 . 

24 Normal monoolcfins (I-Alkoncs), C 2 to C 20 . 

25 Normal acetylenes (l-Alkyncs), C 2 to C 2 «. 

Frequently, one page will not accommodate all 
the values of a given group of properties for the 
entire lot of compounds coming under one num¬ 
ber. In such cases, the given lot of compounds 
will be subdivided, as table 10 (part 1), table 
10 (part 2), etc. 


Explanation of Letters in Titles of Tables 

The letters in the titles of the tables of properties 
represent the following properties: 

l.nur proptrliei 


a 

3 

>• 

s 

a 


a-E 


V'alucs of fund.amcntal constants, 

ConvtTsie)!! factors. 

. Useful equations with numerical constants. 
Molecular weights. 

Boiling point C’C). {°C/mm Ilg), refractive 

index, density fg/ml), and frei'/.ing point (®C). 
Boiling point '(‘’F). (*F/in. Ilg), refractive 

index, density (Ib/ft^ and ll)/gal), specific gravity 
(60“ F/60“ F). and frc'czing point (°F). 

b . . Molecular volume (ml/mole), molecular refraction 
(ml/mole), .specific refraction (ml/g), refractivity 
intercept, and specific dispiTsion (ml/g). 

c Viscosity (absolute) (centipoises), at temperatures 

in *C. 

c-E Kinematic viscosity (centistokes), at temperatures 
in “F. 

c-K - Kinematic viscosity (centistokes), at temperatures 
in *C. 

k.Vapor pressures (mm Hg) and boiling points (®C) 

at to to 1,500 mm Hg. 

m. Heat of vaporization (kcal/mdle, cai/g, Btu/lb) and 

entropy of vaporization (cal/deg mole), at 25'’C 
and tno normal boiling point. 

n.Heat of combustion (kcal/mole, cal/g, and Btu/lb), 

at 25®C. 

p.Heat of formation (kcal/mole), entropy (cal/deg 

mole), and free energy of formation (kcal/mole), 
at 25® C. 

q.Standard heat of vaporization (kcal/mole), entropy 

of vaporization (cal/deg mole), and free energy of 
formation (kcal/mole), at 25® C. 

r.Heat-content function, (//* —//o®)/T, (cal/deg 

• mole) at0®to 1.500®K. 

s .Frcc-cncrgy function, (F®-//,®)/7’, (cal/deg mole) 

at 0" to 1,500®K. 

t.Entropy, S®, (cal/dcg mole) at 0* to 1,500“K. 

u.Heat content, //* —//o® (cal/mole), atO® to 1,500® K. 

u-E.Heat content, //®-//o®. (Btu/lb), at -459.69® to 

2,200® F. 

u-G.Heat content, //®-//«®, (cal/g), at -273.16® to 

1 200* C 

v.Heat capacity, C»®, (cal/deg mole), at0®to 1,500® K. 

v-E.Heat capacity, Cp®, (Btu/lb ®F), at —459.69® to 

2,200® F. 

v-G.Heat capacity, Cp®, (cal/g “C), at —273.16* to 

1,200® C. 

w.Heat of formation, A///®, (kcal/molc), at 0* to 

1,500® K. 

X.Free energy of formation, AF/®, (kcal/mole), at 0 

to 1,500® K. 

y.Logarithm of equilibrium constant of formation, 

log,oK/. at 0* to 1,500® K. 

z.Heat of fusion (kcal/mole), entropy of fusion (cal/ 

deg mole), freezing points (°C and ®K), and cryo- 
scopic constants (deg-i). 


. Uncertainties 

It is not feasible to give estimated uncertain¬ 
ties for each of the individual numerical values 
of the physical and thermodynamic properties. 
However, an indication of the magnitude of the 
estimated uncertainties is given in the accom¬ 
panying table. 

























MA<iNrnn)i-; of tiik kstimatki) unckutaintiks 


VVHKN VA1.UK IS WUITTKN TO 


I’rnp^My 


Units 


not 


ooui 


0 0001 


(I oooos 


Boiling point 


FrwinK point 


dee C 


Uefractive index 


Density 


e/ml 


ViiicoHity (alisoluie). CeriUpoise 

Kinematic visconity. Cenlwtoke 

Heat content Cunction^.. 

Free energy function*. cal/dee mole 

Entropy'. 

Heut cnpocity*...* • 


Heat of formation 


Free enerey of formation 


kcal/mole 


Heat of vaporiiution. kcal/mole 


Heat 


of fusion. k«l/mo1e 


1 

■i 


Uncertainty is estimated to he 


1 

>0.1 I 


>0.75 


.0 { 

•02 


> 0.2 


0.03 

to 

0 in 


I 

002 


002 

to 

0 20 

0 10 
to 

075 


0.15 

to 

1.00 


0.04 

to 

0.20 

0.04 

to 

0.20 


0 005 
to 

0 020 

0 003 
to 

0 020 

0 002 
to 

0.020 

0.005 

to 

oo.no 


0.015 

to 

0.200 

0 . 0)0 

to 

0.040 

0 004 
to 

0.040 


0.0002 

to 

0 0020 

0.0010 
to 

0.0030 


0.0010 

to 

0.0040 


0 oooo.n 


0 ooni.n 


-, tk. values «l 208 10« and 300- K. .re fr*qu*ntly «iven to on« more decimal place th.n are the rorrespondins vulu^-. at higher temperature.,. 

11 Je caeel the ealimaied uncertainty is indicated by the number of decimal places retamed at the next h.Bber temperature. 
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Summary of Tables 

A summary of the tables of numerical values prepared as of May 31,1947, is given in the folloW' 
ing table: 


Summary of Tables as of May 31, 1947 



L«l(«r 


point in at 700 mm 
He: di/dp in •C/mm He; 
refractive index, no, and 
denaity in g/ml, at 20^ and 
2r>®C; freezing point in *0 

at \ atm . 

Boiling point in •F at 29.021 
in. Hg: di/dp in •F/in. Hg; 
refractive index, np. at 08^ 
Qnd77*F;den»ity.inlb/a>. 
Ib/gal at 60* G8®, ond 77*F; 
apeciSc gravity {fiO*F/0O*- 
F); freezing point, in •F at 

t atm. 

Molecular volume and refrac¬ 
tion in ml/mole; apeeidc re¬ 
fraction and dispersion in 
ml/g: refractivity intercept; 

al) at 20^ and 25’C. 

Viscosity (absolute) in centi- 
poise at given temperatures 

in •€. 

Kinematic viscosity in centi* 
stokes at given tempera¬ 
tures in . 

Kinematic viscosity in centi- 
atokea at given tempera¬ 
tures In •C.. 

Critical constants. i 

Breasure-volume-temperoture 

relations. j 

Vapor pressures and boiling 
points in ^C; at 10 to 1.500 

mm Hg. 

Vapor pressure and boiling 
points llb/sq in; •F). 


Number in block indicates number of pngc^ 


I 


Heat of vaporisation, ^//r. 
at 25^C and boiling point in 
kcal/mole, cal/g. and Btu/ 
lb. Entropy of vaporisn- 
tioi), A5s. at boiling point 

in cal/deg mole. m 

Heat of coml>ustion,^//c^, at 
25^C, for liquid and gns. in 
kcal/mole, cnl/g, and Blu/ 

1b. 




















































































Heat of formation, AW/*. 
free energy of formation, 

AFA kcal/mole; En- 
topy,S®,in ca)/deg mole.all 
for liquid and gas, at 25^0 -. P 

Standard heat of vaporisation. 

AW A eod free energy of 
vaporisation. AFr* in keel/ 
mole, at 2S^C; standard en* 
tropy of vaporitation.ASv*. 

In cal/deg mole, at 25®C. Q 
Heat-content function. (W* — 

;/o*)/7', to l,600*K,ln cal/ 
deg mole. ^ 

Free^energy function, (F* — 

Ui?)/T. to l.600*K, in cal/ 

deg mole. b 1 

Entropy, to 1,500^K, in 

cal/deg mole.. ^ I 

Heat content, W®-"Wo*. to 

1,500^K. in cal/mole. u I 

Heat content, W* —//o*. to 

2 . 200 '»F, in Blu/lb.^ u-E 

Heat content, W* —W*o» to 
l,200*C. in cal/g. u-G 

Heat capacily, Cp*. to 1,500*- 

K, in cal/deg mole. 

Heat capacity, Cp®. to2.200®- 

F. in Blu/lh •F. 

Heal copacity. Cp*. to 1,200®- 

C, in cal/g ®C. 

Heat of formation. AWA fo 

1,500®K, in kcol/mole. 

Free energy of formation. A* 

FA to l.fiOO®K, in kcal/ 
mole. 

Logarithfir of equilihrium 
conaUnt of formation, logio 

K/, to l.600®K. 

Heat of fuaion, A//m®. In 
kcal/mnle; entropy of fu¬ 
aion. ASm®, in col/deg mole: 
eryoicopie conitonia (A,B) 
freeaing point in ®C and ®K 
at I atm. 


Valuev of fundamental ron- 

aianla. 

Conversion fiirlora.. * 

Uaeful equal Iona with nu- 

meticnl coiiHlanU. 

Molerulnr weights. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am«rie4n P«tr«Uufn Injtitute ReM&rch Proiect 44 

National Eureau ol Standard! _ _Waihi ngton, D. C. 

TABLE a (Part 1) - VALUES Oi C'^NSTLTTS^ 

Decftmber 31, IP44; revised Ilarch 31, 1P45 


1 sec - 1.00273701 sidereal second 
= 980.665 Cfn/sec2 
1 liter = 1000.026 * 0.004 cdi^ 

1 atm = 1,013,250. dynes/coi^ 

1 mm Hg = (1/760) atm 

- 1333.2237 dynes/cnP 


1 

Int. obm 

= 1.000494 ± 0.000015 

abs.Ohm 

1 

Int. amo 

= 0.999038 ± 0.000025 

abs.amp 

1 

Int. coul 

= 0.999838 + 0.000025 

abs.coul 

1 

Int. volt 

= 1.000332 t 0.000029 

abs.volt 

1 

int. wait 

= 1.000170 t 0.000052 

abs.watt 

1 

InteJoule 

= 1.000170 t 0.000052 

abs.Joule 


1 cal - 4.1833 Int.Joule 

- 4.18401 t 0.00020 abs.Joule 
= 41.2930 t 0.0020 cm^atm 
= 0.0412918 * 0.0000020 liter atm 
TqOc = 273.160 t 0.010®K 

(PV) PqJ = (RT)qOc = 2271.16 ± 0.04 abs.Joule/mole 

= 22414.6 ± 0.4 cm^atm/mole 
• 22»4140 i 0.0001 liter atis/roole 
R s 0,31439 t 0.00034 abs. Joule/deg mole 
= 8.31298 t OeOOOS4 Int.Joule/deg mole 

- 1.96710 t 0.00013 cal/deg mole 

- 02.0567 t 0.0034 cm® atm/deg mole 

- 0.0820544 t 0.0000034 liter atm/deg mole 
In 10 * 2.302585 

R In 10 - 19.14459 ♦ 0.00078 abs.Joule/deg mole 
- 19.14134 ± 0.00124 Int.Joule/deg mole 
= 4.57566 t 0.00030 cal/deg mole 
N = (6.02283 t 0.0022) X 10^ /mole • 
k = (R/N)= (1.38040 t 0.00050} X 10"^® erg/deg 


sec “ mean solar second 
Definition; = standard gravity 

Definition; atm = standard atmosphere 
^mm Hg = standard millimeter mercury 

^ Int. = International; abs. = absolute 

amp = ampere 

^ coul - coulomb 
b 

b 

b 

Jeflnltloa; cal • thermochemlcal calorie 


Absolute temperature of the Ice-polnt, 0®C 
^PV product for Ideal gas at 0°C 

V 

R ~ gas constant per mole 

In = natural logarithm (base e) 


U - Avogadro number • 

k » Boltzmann constant 


a See footnote to Table a (Part 3). 

^ The International electrical units used In these tables are those In terns of which 
ard cells, standard resistances, etc., is made by the National Bureau of Standards. 


certification of stand- 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Amehcan PetroUuni IntUhiU ReMvch Project 44 


A 


National Bureau of Standarda 

WAjhiitgtorv D. C. 

TABLE a (Part 3) - VALUES OF CONSTANTS^ 

December 31, 1944; revised March 31, 1945 

1 I.T. cal * (1/860) = 0.00116279 Int.watt-hr 

Definition of I.T. cal; 


I.T. ~ International steam tables 

= 4.18605 Int.Joule 


= 4.18676 abs.Joule 


= 1.000657 cal 

cal = thermochemical calorie 

1 1 I.T. cal/g = 1.8 BTU/lb 

Definition of BTU; 


BTU * I.T. British Thermal Unit 

1 ErrU = 2S1.996 I.T. cal 


= 0.293018 Int.watt-hr 


e 

= 1054.866 Int.Joule 


“ 1055,045 abs.Joule 


» 252.161 cal 

cal = thermochemlcal calorie 

1 horsepower = 550 ft-lb(wt)/sec 

Definition of horsepower (mechanical); 

= 745.575 Int.watt 

lb{wt) = weight of 1 lb at standard gravity j 

1 in. * (1/0.3937} = 2.54000508 cm 

Definition of In.; In. b U.S. Inch 

1 ft s 30.4800610 cm 

ft = U.S. foot (1 ft * 12 In.) 

1 lb s 453.5924277 g 

Deflnl-tlon; lb * avoirdupois pound 

1 gal s 231 cu in. 

Definition; gal - U.S. gallon 

« 0.133680555 CU ft 


= 3785.43449 cm^ 


* 3.785329 ll*-er 



® For details, reference Is made to the following reports: 
Baxter, Gulchard, Honlgschmld, and Whytlaw-Grayl. 
BlrgeJ 
BIrge* 

BurgessI 

CragoeJ 

Curtis^ 

Mueller and Rcsslnll 
National Bureau of Standards2 
Peffer and Mulligan! 

Wagman, Kilpatrick, Taylor, Pltzer and Rossini! 




To confart tha Marlcol valua of a proporty oxproaeotf in ono of tna unlto In the loft-nand colmn of tho taPla to ttia iwaorlcax aalua of ma aaaa proparty axproasaO 
in CM of * the imlta In tha top row of tta tatla> aultlplj ttia fonar aalua ty tna factor in tha olocK e<non to both uiilta» 




merlcal value of the same property expressed In one of the units In the top row of the table, multiply the former value 
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• To conwt the nuaarlcal valuo of a property exproeeeO In one of the unite In the left-hand coluan of the table to the numericel value of the ease property ex 
preeeed in one of the units In the top ro« of the table, multiply the former value by the factor In the bloclc common to both unite. 




To convert the numerical value of a property expressed In one of the units In the left-hand column of the table to the numerical value 
of tile same property expressed in one of the units in the top row of the table, multiply the former value by the factor In the block 
common to both units. 






























































































To coavert the mmefical value of a property expressed in one of the unite in the left-hand column of the table to the numerical value of the 
property es^reseed In one of the unite In the top row of tha table» multiply the former value by the factor In the block common to both units* 
















































To cofivort tho nuBorical teIuo of a property sxprossod In one of the units in the left-hand coluinn of the table to the nujnerlcel value of the same property ex- 
preeeed In one of the unite In the top row of the table, multiply the fonaer value ty the factor in the block canmon to both units. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Ain«nc«n InttituU RmmtcK Project 44 

N»tioFx«l Bux«iu oi Standard# __ Washington, D. C. 

TABLE -f (part i:) - USEFUL EQUATIOJC WITH NLFHERICAL CONSTANTS 

FOR CALCULATIIO THE THEWIODYNAHIC FVNCTIOfB FOR 
TFUU4SLATI0N (OF ALL MOLECULES) AND ROTATION (OF RIGID MOLECULES) 

January 31« 1945 

Definitions anfl Units: The equations In this table may be used to calculate the translational and 
rotational contributions (In cal/deg mole) to the heat content function, (K^- 
the free energy function, (F®- Hq^)/T, and the entropy^ S®, the translational heat capa¬ 
city at constant pressure, Cp®, and the rotational heat capacity, C ^5 all for a gas la 
the thenaodynamlc standard gaseous state of unit fugaclty (1 atmosphere), at the given 
absolute temperature T(ln ^K}* M la the molecular visi^t (g/mole)« I (g-cn^) le the 
value of the two equal moments of inertia of a linear molecule about axes perpendicular i 
to the axis of the molecule; and l 2 > and (g-co^) are the three principal momenta 
of Inertia of a nonlinear molecule* The symmetry number, ' (a dimensionless Integer), 

Ls the number of ways the molecule may be euperimpoeed upon Itaelf by rotation of^Qie 
entire molecule* log - common logarithm (to the base 10 )» 

TRAN9UT10N 
(of all molecules) 


(h''- h^^)A 


5 Cp^ = 4,9660 

= - 6*8635 Log M ♦ 7.2820 - 11,4391 log T 
s 6.8635 log M - 2.3141 ♦ 11.4391 log T 


ROTATION 

(of rigid molecules) 


I* Diatomic or linear polyatomic molecules 

(H°- Hq®)/T = C° s 1.9872 

(a) 9 (eynmetry number) • 1 : 

(F®- Kq®}/T = - 4i5767 log{I X 10®®) + 2.7676 - 4.5767 log T 

S* = 4.5767 log(I X 10®®) - 0.7804 ♦ 4.6757 log T 

(b) ' (symmetry number) • 2 : 

(F®- Hq®)/T s - 4.5757 10 g(I X 10 ®®) + 4.14S0 - 4.5757 log T 

8 ® = 4.5757 logd X 10®®) - 2.1578 ♦ 4.5757 log T 


II. Nonlinear polyaCODic moleculee 


(H®- Ho®)A 
(F®- Hq®)/T 
oO 


C® = 2.9808 


- 2.2876 log(I^ Ig I 3 X 10 ^^'^) ♦ 4.5757 log 
2.2878 logdj^ Ig Ig X 10^^’’’) - 4.5757 lc« 


' ♦ 3.0140 - 6.8635 log T 
' - 0.0332 ♦ 6.0635 log T 


a For further details, reference may be made to Tolmanl or Iteyer and Iteyer^. 



T4BS11 O - 47 - S 
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The values of molecular weights in this table are based on the atomic weights, C* 12.010. 1.0060, as given In the Thirteenth Report of the Committee on Atomic 

Weltfits of the International union of Chaolstry, Baxter, Oulchard, and Whc^iaw-Qrayl. 
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III. TABLES OF SELECTED VALUES OF PROPERTIES 


Explanation of Arrangement of Tables 

The tables of selected values of properties in this section are identified by 
a number, which indicates the class of compounds included in the given 
table followed by a letter, which indicates the property or properties which 
are tabulated in the given table (in some cases there is a second letter, which 
indicates a variation in ptoperties or units). Tables bearing the same letter 
are grouped together, and these groups are arranged in alphabetical order 
bv the identifying letters. The tables within each group are arranged in 
numerical order. In order to facilitate the location of individual tables there 
are given below - (DA systematic classification of table numbers by classes 
of compounds; and (2) an index of letters identifying tables arranged 

alphabetically by names of properties. 
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Syslemalic Classilication Of Table Numbers 
By Classes Of Compounds 


of Compounds nitmhrr 

I. NiHiliy(lr«)(';»rlinii conipoiuuls 
Kli-nn-ntN 

(). 11, N', C fmoiintoniir Kiifi).. . 00 

O:, ll.-, N:, C (Rriiphiti') • ... 0 

Conipini litis 

Oil. 11,0, NO. CO. CO,. 0 

II. HytlriH'iirlMiDs 

I’lir.'tfRiis fjilkniifs) 

Noriiml parufRiis, Cj to Cm . - • 20 

ParitfRns, Ci tii Cs. - . 1 

P:ir;iffins, C« to C: 2 

Piirnffiiis. C,. 3 

Pnriiffiiis. Cj 4 

Alkyl ryt-loparaffins (ryrloalkones) 

Alkyl cyrltippntnnrs 

Normal alkyl ryrlopontones, C» to 

C,.. 22 

Alkyl cyclopi'iJtanps, C» to C? . 6 

Alkyl pyrloppiitaiu's, C». 15 

Alkyl ryriohfxaiu's 

Normal alkyl cyrlnhoxani’S, Ce to Cjj 23 
Alkyl t yploiu-xaiK’s, C« to C». 7 

Olefins 

Monooiefins (nlkcncs) 

Normal monooiefins (1-alkcnos), C, 

to C}o. 24 

Monoolefins, Cj to C«. 8 

Monoolefins, C;. 9 

Monoolefins, Ci. 10 

Diolefins (alkadirnos) 

Diolt'fins, Cl to C«. 11 

Acetylenes (alkynes) 
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For alr-saturated hydrocarbon in the liquid state at one atioosphere. ^ See footnote b of Table la 
For alr^saturated hydrocarbon at one atmosphere* 







SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 
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® For air-saturated hydrocarbon in the llquW state at one atmosphere. ° See footnote b of Table la 
* For air-saturated hydrocarbon at one atmosphere. 


























For air-saturated hydrocarbon in the liquid state at one atmosphere. ^ See footnote b of Table la. 
For air-saturated hydrocarbon at one atmosphere. 
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For alr«-8aturat6(] hydrocarbon In the llQUld state at one atmcepnere. ^ See footnote b of Table 
For alr-aaturated hydrocarbon at one atmosphere. 
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For air-saturated hydrocarbon In the liquid state at one atmosphere. ^ See footnote b of Table la. 

For alr-saturated hydrocarbon at one atmosphere. 




































































For &lr*3aturatdd hydrocarbon in the liquid state at one atmosphere. " See footnote b of Table 

For alr-eatnrat«() hjnlrocarbon at one atmosphere. ^ See footnote <1 of Table 9a (Part 1). 
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For alr^saturatad liydrocarbon In the liquid state at one a^osphere^ ^ See footnote b of Table la. 

For alr-saturatftd hydrocarbon at one atmosi^ere. ^ See footnote d of Table 9a (Part 1)> 

























































For alr-eaturated hydrocarbon In the liquid state at one at2DOSphere, See foo^ote b of Table la 

For alr-eaturated hydrocarbon at one ataosphere# ^ See footnote d of Table 9a (Part 1). 
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® At saturation pressure. “ For alr-saturatad hydrocarbon at one atznosphere 


















































































SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 



For air-saturated hydrocarbon In the liquid state at one ataosphere. See footnote b of Table la. 

For alr-sftturated hydrocnrbon at one atmosphere. ^ See footnote d of Table 9s (Part 1) 






























A ror alr^satur&ted hydrocarbon in the 11 Quid state at one ataosphere* ^ See footnote b of Table la 

^ For al r*s a tur a ted'hydrocarbon at one atmosphere* 

































SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 

































61 





U 

3 

VI 

Vj 

I. 

o, 

c 

ij 

<9 

L. 

S 

tf 

<r> 

4^ 

< 




6 

V. 

w 

s 

O) 

0 . 

o 

ff) 

49 

c 

o 

<0 

«) 






& 

9) 

c 

o 






For alr*8aturaUd T\ydrocarton at one ataiosp))ere» unXass cttvrwiae Indicated* ^ Triple point* 












1 atan z 29.921 la* Kg* ^ For alr«>satiirate<l hydrocarbon In the liquid atata at one ataoai^ere* ^ Saa footnota c cl Table la*E. 

Sea footnota d of Table la*E* ^ For alr-aaturatad hydrocarbon at ona atmosphere* 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 



1 eta s 29»921 !&• Hg* ^ For elr-aetureted hydroeer^on the liquid etata at ona etaoa^ara* ^ Sea footnote c of Taoia 
^ 9aa footnote d of TaOlo la^» ^ For elr^aaturatad hydrocaroon at ona atnoaphere. 



























^ See footnote d of Table la«Ei ^ For alr^saturated hydrocarbon at one atmosphere* ^ Formerly labeled "trans*; see footnote d of Table 7a* 
^ Formerly labeled *cls*; aee footnote e of Table 7a« 
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I fttft • 29.921 in. Hg. ^ For alr-^satiiratod hydrocarbon in the ll^ld state at one at&oe(^ere, unless otherwise Indicated. ^ See footnote c of Table la- 

See footnote d of Table la-’E* ^ At saturation pressure* ^ for air-saturated hydrocarbon at one ataoeiihere^ unlees otherwise indicated. 

Triple point. ^ On * 1.3671 at 60^. 
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Ct) 


^ 1 ^tD s 29.921 In. Hg. ^ Tor air-saturated hydrocarbon in the liquid state at one atmosphere. ® See footnote c of Table la-! 
^ See footnote d of Table la-E. ^ For air-eacurated hydrocarbon at one atmosphere. 







































I ata • 29*921 in* Hg. ^ For alr-saturatad hydrocarbon in the liquid etate at one ataoephere* See footnote c of table la**E* 

See footnote d of Table la-E, • For air-aaturated hydrocarbon at one ataoephere. 

For complotonooB, all iBOOero ara llBtad. Kowaver, whan the data ara Inadequate, approxlnate valuea are given for olxturee of the els and 
trane forasi as indicated by the braces a 
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Per alr-aaturated hydrocarbon In the liquid state at •one atmosphere. See footnote a of Table lb. ^ See footnote b of Table 0b (Part l) 

For completeness* all isomers are listed. However, when the data are inadequate* approximate values are given for mixtures of the els 
and trans forms* as indicated by the braces. 
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-eaturateOi hydrocarbon In the liquid atate at one atmosphere* See footnote a of Table lb* " See footnote b of Table lib (Part i] 
>tTiote c of Table 9b (Part 1)* 
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For alr-satursted hydrocarbon In tha liquid state at one atmosphere. ^ The absolute values of the specific dispersion, 10^{ry - nj/d, given 

above are believed to be uncertain by not more than 3 units for styrene and 10 units for •-methylstyrene and @-methylstyrene. 

See footnote c of Table 9b (Part 1). 
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.236 

.556 



35 





.1956 

-110 


.322 

.510 



40 





.1860^ 

-105 


.207 

.469 









ilOO 


.195 

.433 









-95 


• 183 

.402 









-90 


.172 

.374 

0.63 



• 





-86 


.162^ 

.350 

.56 








-60 



.327 

.536 








-76 



.307 

.497 








-70 



.286 

•462 

0.62 







-65 



.272 

.431 

.56 







-60 



.256 

.403 

.64 







-56 



.242 

.378 

.51 







-50 



.228 

.355 

.464 








* ynlese otherwise indicated. 

^ The values or absolute viscosity In this table are referred to a value of 1.005 centlpolses for v.ater at 20®C. 
This is the value useO in the certification of standard viscosity sasples by the National Bureau of Standards, 
and corresponds to the value for the Klneaatlc viscosity of v.ater at 20«C {68'^) recoanended In abtm Method 

D-446. 


c Extrapolated value for the undercooled liquid belo« the noroal aeltlng point. 
« For the liquid above the nonal boiling point, at saturation pressure. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am«ric4n P^troUum Inttihjte R«t«4ich Proj*«t 44 

NitiOA*A.Bmeau oi Sun dAidj Wtahingfon. D. C. 

TABLE 20c (Part 2) - NCW1AL PARAFFINS, to C,. 

b lU 

VISCOSITY (ABSOLUTE) 

FOR THE NORMAL LIQUID RANGE, AT ATMOSPHERIC PRESSURE^ 

March 31, 1947 


Tempera¬ 

ture 

n-Hexane 

n-Heptane 

n-Octane 

n-Nonane 

n-Decane 

Tempera¬ 

ture 

n-Hexane 

n-Heptane 

n-Octane 

n-Nonane 

n-Decane 


viscosity (absolute) in 

centlpolses^ 


viscosity (absolute) In centipolses^ 







♦50 

0.2295 

0.3017 

0.3888 

0.4926 

0.6146 






1 

55 

.2191 

.2873 

.3691 

.4657 

.5788 







60 

.2096 

.2740 

.3509 

.4412 

.5462 







65 

.2007 

.2618 

.'3342 

•4186 

^5165 







70 

.1923^ 

.2503 

.3185 

.3978 

.4890 







7$ 


.2397 

.3042 

.3788 

.4641 

-70 

o.a? 

1.22 




80 


.2296 

.2906 

.3609 

.4409 

-66 

.62 

1.16 




65 


.2202 

.2780 

.3444 

.4195 

-60 

.77 

1.08 

1.53^ 



90 


.2113 

.2662 

.3288 

.3996 

-55 

.72 

1.02 

1.44 

2.04^ 


95 


.2030 

.2552 

.3145 

.3813 

-60 

.664 

0.966 

1.37 

1.93 


100 


.1949^ 

.2446 

.3007 

.3638 

-45 

• 646 

.914 

1.29 

1.83 


105 



.235 

.288 

• 348 

-40 

.611 

.865 

1.22 

1.73 


110 



.225 

.276 

.333 

-35 

.570 

.817 

1.15 

1.63 


115 



.216 

.264 

.318 

-30 

.545 

.770 

1.086 

1.529 

2.16^ 

120 



.208 

.254 

.304 

-25 

.515 

.726 

1.020 

j 1.430 

2.00 

125 



.200 

.243 

.292 

-20 

.406 

.682 

0.955 

1.332 

1.652 

130 



.192^ 

.234 

.280 

-15 

.459 

.641 

.892 

1.235 

1.704 

135 



1 

.224 < 

.268 

-10 

.432 

.600 

.626 

1.138 

1.556 

140 




.215 

.257 

-5 

.406 

.560 

.768 

1.047 

1.417 

145 




.207 

.247 

0 

.3827 

.5251 

.7142 

0.9636 

1.291 

ISO 




.199 

.237 

♦5 

.3616 

.4928 

.6651 

.8896 

1.180 

155 




..191<^ 

•228 

10 

.3423 

.4638 

.6213 

.8238 

1.081 

160 





.219 

15 

.3243 

.4370 

.5816 

.7649 

0.9956 

165 





.210 

20 

.3077 

.4127 

.5456 

.7129 

.9204 

170 





.202 

25 

.2923 

.3903 

.6136 

.6665 

.6543 

176 





.194^ 

30 

.2781 

.3701 

.4845 

•6253 

.7964 







35 

.2648 

.3512 

.4578 

.5878 

.7444 







40 

.2522 

.3335 

.4329 

•5532 








45 

•2405 

.3171 

.4102 

.5218 

.6540 







60 

.2295 

.3017 

.3666 

•4926 

.6146 








^ Unless otherwise Indicated* ^ See footnote b of Table 20c (Part 1} 

^ Extrapolated value for the undercooled liquid below the ncraal melting point. 

^ For the liquid above the normal boiling point, at saturation pressure. 
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Am«ric*n P«lvoUuin IniUtut* P»iaarch Project 44 


H«tion4l ButMtA oi Standtid* WA«KingtQn D. C. 


ThBUE 20C (Part 3) - NORMAL PARAPPItC. to C^g 

VISCOSITY (ABSOU/TE) 

FOR THE NORMAL LWUID RANGE, AT ATMOSPHERIC PRESSURE® 

March 31. 1947 

Tempera¬ 
ture 1 

n- 

Jndecane 

n- 

Dodecane ' 

n- 

mdecane 

n- 

Tetra- 

decane 

n- 

Penta- 

decane 

Tempera¬ 

ture 

n- 

Undecane 

n- 

Dodecane 

n- 

Trldecane 

n- 

Tetra- 

decane 

n- 

Penta- 

decane 

oc 

Viscosity (absolute) In centlpolses^ 


Viscosity (absolute) In centlpolses^ 







♦100 

0.4330 

0.5110 

0.5955 

f 

0.6877 

0.7874 







lOS 

.414 

.466 

.566 

.652 

.745 







110 

.395 

.463 

.538 

.619 

.706 







115 

.377 

.442 

.512 

.568 

.669 

-30 

3.02^ 





120 

' .360 

.422 

.466 

.559 

,636 

-25 

2.60 





125 

.34$ 

.403 

.465 

.532 

.605 

-20 

2.57 





130 

.330 

.365 

.444 

.508 

.576 

-15 

2.34 





135 

.316 

.368 

.424 

.464 

.549 

-10 

2.12 

2.67^ 

3.86^ 



140 

.303 

.362 

.405 

.462 

.523 

-5 

1.90 

2.66 

3.39 



145 

.290 

.337 

.388 

.442 

.500 

0 • 

1.717 

2.268 

2.975 



150 

.278 

.323 

.372 

.423 

.476 

45 

1.S51 

2.023 

2.621 

3.372^ 

4.309^ 

156 

♦ 267 

.310 

.356 

.405 

.457 

10 

1.407 

1.616 

2.324 

2.952 

3.724 

160 

• 256 

.297 

.341 

.388 

.437 

15 

1.283 

1.639 

2.074 

2.605 

3.246 

165 

.247 

.266 

.327 

.372 

.419 

20 

1.176 

1.488 

1.665 

2.319 

2.862 

170 

.237 

.274 

.314 

.356 

.401 

25 

1.082 

1.356 

1.689 

2.061 

2.544 

175 

.228 

.263 

• 301 

.342 

.364 

30 

1.002 

1.246 

1.540 

1.982 

2.283 

180 

.219 

.253 

.289 

.326 

.369 

35 

0.9311 

1.152 

1.411 

1.713 

2.C63 • 

185 

.211 

.243 

.278 

.316 

.355 

40 

.8666 

1.066 

1.296 

1.666 

1.873 

190 

.203 

.234 

.266 

.303 

• 341 

45 

.6095 

0.9902 

1.199 

1.437 

1.710 

195 

.195 

.226 

.258 

.292 

.328 

50 

w 

.7570 

.9215 

1,110 

1.324 

1.567 

200 

.180^ 

.217 

• 246 

.261 

.316 

56 

.7096 

• 8598 

1.030 

1.224 

1.442 







60 

.6666 

.8046 

0.9605 

1.136 

1.331 







65 

.6284 

.7551 

.8980 

1.066 

1.235 







70 

.6928 

.7099 

.6410 

0.9870 

1.149 







76 

.6606 

.6694 

.7905 

.9247 

1.073 







60 

.5311 

.6320 

.7440 

•8676 

1.003 







85 

.6039 

.5976 

.7020 

.6162 

0.9412 







90 

.4766 

.5665 

.6633 

.7693 

.8849 







96 

.4566 

.5379 

.6264 

.7271 

.6346 







100 

.4338 

.6110 

.6955 

.6877 

.7874 








^ UnldSB othenvlBe indicated• 

^ See footnote b of Table 20c (Part !)• 

® Extrapolated value for the undercooled IKjuld below the nomal Belting point. 
^ For the liquid above the noroal boiling point« at aaturatlon preeaure. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am^riCAA P4trol«uni iMtitut* RamatcK Project 44 

National Buraau of Sundaida Washington, D. C. 

TABLE 20c (Part 4) - NORMAL PARAFFUB, to CgQ 

VISCOSITY (ABSOLUTE) 

FOR THE NORMAL LIQUID RANGE.AT AIT'.OSPHERIC PRESSURE^ 

March 31* 1947 


Tempera¬ 

ture 

n- 

Hexa- 

decane 

n- 

Hepta- 

Oecane 

m 


n- 

Elcosane 

Tempera¬ 

ture 

n- 

Hexa- 

decane 

n- 

Hepta- 

decane 

n- 

Octa- 

decane 

n- 

Nona- 

decane 

n- 

Clcosane 


Viscosity (absolute) in centlpolses^ 

OC 

Viscosity (absolute) in centlpoiees^ 







♦100 

0.6962 

1.011 

1.134 

1.267 

1.408 







105 

.846 

0.953 

1.068 

1.190 

1.320 







110 

.800 

•900 

1.007 

1.120 

1.240 







115 

.757 

.850 

0.950 

1.055 

1,166 







120 

.710 

.805 

.896 

0.997 

1,101 







125 

.662 

• 764 

.851 

.943 

1.040 







130 

.649 

.726 

.608 

.894 

0.985 







135 

.617 

.690 

.768 

.848 

• 933 







140 

.588 

.856 

.729 

.905 

• 895 







145 

.561 

.626 

.694 

.766 

• 641 







150 

.536 

.597 

.662 

.730 

.801 







155 

1 

1 

.512 

.570 

.632 

.696 

.764 







160 

.490 

.545 

.603 

, .664 

.720 

415 

4.022^ 





165 

.469 

.521 

.577 

• 635* 

.696 

20 

3.505 

4.265^ 




170 

.449 

.499 

.551 

.606 

.664 

25 

3.087 

3.720 

4.456^ 



175 

.430 

.477 

.527 

.560 

.634 

30 

2.748 

3.284 

3.699 

4.603^ 


180 

.412 

.456 

.505 

.555 

,607 

35 

1 

2.464 

2.923 

3.445 

4.037 

4.704^ 

185 ' 

.396 

.439 

.485 

.533 

.562 

40 

2.223 

2.620 

3.068 

3.572 

4.134 

190 

.360 

.422 

.465 

.511 

.558 

45 

2.018 

2.364 

2.754 

3.187 

3.667 

195 

.366 

.405 

.447 

.491 

.536 

50 

1.840 

2.144 

2.484 

2.860 

3.275 

200 

.352 

•390 

.430 

.472 

.615 

55 

1.685 

1.954 

2.253 

2.561 

2.943 



i 




60 

1.560 

1.790 

2.056 

2.345 

2.663 







66 

1.432 

1.647 

1.866 

2.143 

2.424 







70 

1.326 

1.522 

1.734 

1.964 

2.215 







75 

1.234 1 

1.411 

1.603 

1.811 

2.036 







80 

1.152 ' 

1.312 

1.487 

1.675 

1.878 







85 

1.077 

1.225 

1 

1.384 

1.555 

1.739 







90 

1.010 

1.146 

1.291 

1.447 

1.615 







95 

0.9506 

1.076 

1.210 

1.354 

1.507 







xoo 

.8952 

1.011 

1.134 

1.267 

1.408 








^ Unless otherwise Indicated. 

a 

See footnote b of Table 20c (Part 1). 

Extrapolated value for the undercooled liquid below the normal melting point. 
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TABLE 20C-E (Part 11 • NORM^L rARAFrniS, to C 5 

KBIEitATIC VISCOSITY 

rOR THE NORMAL LIQUID RA!10C, AT ATMOSPHERIC PRESSURE^ 

my Zl, 1947 


II 


Tempep- thane Ethane Propane n-Butane n-Pentane Methane Ethane Propane n-Dutane n-Pentane 



Kinematic viscosity in centlstokes 


-510 

-500 

-290 

-280 

-270 

-260 

-250 

-240 

-250 

-220 

-210 

-200 

-190 

-160 

-170 

-160 

-150 

-140 

-130 

-120 

-110 

-100 


0*4e5" 
«40S 
• 549 
•511 
•283 
•256^ 


1.42 

1.16 

0.967 

• 630 
.720 

• 650 
.588 

• 538 
•496 

• 458 
.426 
•597 
•372 
.351 
•532 
•314 
. 298 ^ 


18.8 

11.5 

7^€2 

5*36 

5^9€ 

3.05 

2.43 

1.99 

1.66 


1.435 


1.247 


1.099 


0.982 


• 8B5 


• 806 


.739 


• 682 


• 633 


,590 

0.91 

.552 

• 84 

•518 

.70 

.487 

•720 



•100 

-90 

-80 

-70 

-60 

-60 

-40 

-30 

-20 

-10 

0 

♦10 

20 

30 

32 

40 

SO 

60 

.68 

70 

77 

60 

90 

100 


Kinematic viscosity in centlstokes 


0.467 

.460 

.435 

.412 

.391 

.372 

.355^ 


0.720 

.670 

.626 

• 586 
.551 
.520 
•491 
•465 
.441 

• 419 

• 399 
•502 
•366 

• 3&5 
.350^ 


0.85 

.80 

.75 

.71 

.668 

.632 

.598 

•566 

.536 

.508 

.482 

.456 

.433 

.428 

.412 

•392 

.374 

.361 

.367 

•346 

.342 

.327 

•313' 


^ IMless otherwise indicated* 

b frf.. Vi®^n«itv in this table are referred to a value of 1.005 centlpolses for the vlacoslty 

Is the value used In the certification of standard vlacoslty samples by the 
teHl J5‘?.“..5;nrto tM V.1U. r.r tl.. Kln.mtlc viscosity or ..tor ot 2o4 c (68* F) 

reconmsnded in ASTM mthod D-445* 

« BxtrapoUMd veilu® for the urdorcooled llQuld Dolor, th. non»l neltlng point. 

« »or th. IKluld obovo the non»al boiling point, ot saturation pressure. 
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Aiii«nc*n P*t7oUuin In*tihit« R4f««tch Fro|tct 44 


National Bufeaii ol StandAida 

f 


Wuh^ngtorv D. C. 


TABLE 20C-E (part 2) - MORMAL PAR.-vFFlIJS, Cg to Cjq 

KINEMATIC VISCOSITY 

FOR niE NORmL LIQUID RANGE, AT ATMOSPHERIC PRESS'-iRE® 

my 31, 1947 


Tenp'3 Fu¬ 
ture 

r-Hexine 

n-Heptane 

n-Octane 

n-Nonane 

n-Decane 

Tempera¬ 

ture 

n-Hexane 

n-Heptane 

n-Octane 

n-Monane 

n-Decane 

r 

Kinematic viscosity In 

cent!stokes^ 

'’f 

Kinematic viscosity in 

centistoke 








♦100 ' 

0.401 

mm 

0.645 

0.807 

1.001 







110 

.383 

■M 

.611 

.761 

0.937 







120 

.367 

mm 

.580 

.718 

.860 







130 

.351 

.442 

.551 

.679 

.828 







140 

.337 

.422 

#524 

.643 

.761 







ISO 

.324 

.405 

.500 

.611 

.739 







160 


.388 

.478 

.581 

.700 

-90 

1.15 

1#57 




170 


.573 

.457 

.554 

.665 

-80 

1#08 


2.05^ 



180 


.359 

.438 

.529 


-70 

1#02 


1#93 

2.68® 


190 


.345 

.420 

.606 

.603 

-60 1 

0#959 

1.32 

1.82 

2.54 


200 

1 

1 

.333 

.404 

.485 

.576 

-SO 

.906 

1.25 

1.72 

2.40 


210 

1 

.321^ 

.388 

.465 

.550 

-40 

.658 * 

1.18 

1.63 

2.27 


220 



.374 

• 446 

.527 

-30 

.811 

1.11 

1.54 

2.14 

2.96® 

230 



•300 

.429 

.505 

-30 

.766 

l.OS 

1.44 

2.00 

2.77 

240 



' .347 

.412 

.484 

-10 

1 

#723 

0.988 

1.35 

1.86 

2.57 

250 



.334 

.396 

.464 

0 

.663 

#928 

1.266 

1.728 

2.36 

260 



.323^ 1 

.381 

• 446 

♦10 

#644 

.669 

1.176 

1.592 

2.15 

270 




.367 

1 

.429 

20 

#606 

#812 

1.089 

1.460 

1.952 

280 



1 

1 

i 

.354 

.412 

30 

.572 

.759 

1.009 

1.338 

1.768 

290 




.341 

.397 

32 

#565 

.750 

0.994 

1.315 

1.734 

300 



1 

.329 

•362 

40 

#540 

.712 

.937 

1.230 

1.607 

310 



1 

1 

#310^ 

.369 

50 

#512 

.670 

#674 

1.136 

1.466 

320 





• 355 

60 

.486 

.632 

.818 

1.052 

1.346 

330 


# 



.343 

68 

.467 

.604 

.777 

0.993 

1.261 

340 





.331 

70 

.4^ 

.597 

.767 

.979 

1.241 

350 





.319^ 

77 

.446 

.574 

.735 

.934 

1.176 



1 




80 

#440 

#566 

.722 

.915 

1.150 







90 

.420 

#537 

.662 

.859 

1.072 


. 





100 

•401 

.511 

.645 

.807 

1.001 








^ t^less otherwise indicated* ^ See footnote b of Table 20c-E (Part 1)» 

® Extrapolated value for the undercooled liquid below the nonnal melting point# 

^ For the liquid above the nom&l boiling point, at saturation pressure# 
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AinwicAn PvtroUua Ifutitut* lUMVch PrQ|«ct 44 


ns 


Nftttoful Boimo ok BUxidudi 


Wtihington D. C. 


Ternpara- 


-10 

0 

♦10 

20 

30 

32 

40 

50 

60 

68 

70 

77 

eo 

$0 

100 

110 

120 

130 

140 

150 

160 

170 

160 

190 

200 


TABLE 20C-E (Part 3) - NORIIAL PAPAFTINS, to 

KI>IBIViTIC VISCOSITY 

4 

rOR THE NORMAL LIQUID RANGE, AT ATMOSPHERIC PRESSURE^ 

my 31, 1947 



n- 

Dodecane 

n- 

Trldecane 

n- 

Tetra- 

decane 

1 

n- 

Penta- 

decane 

Tempera¬ 

ture 

n- 

Undecane 

n- 

Dodecane ^ 

n- 

Trldecane 

n- 

Tetra- 

decane 


ri¬ 
pen ta- 



Klnenatlc viscosity In cantlstokes 








♦200 

O.G76 

0.780 

0.910 






210 

.045 

740 

.se2 






220 

.CIC 

.713 

.619 






230 

.586 

.660 

.780 

3.84^ 





240 

.503 

.040 

.742 

3.53 



• 


250 

.539 

.620 

.708 

3.22 





2C0 

.517 

.594 

.677 

2.91 

3.92^ 




270 

.496 

.509 

.047 

2.60 

3.45 

4.57^ 



260 

.476 

.545 

.619 

2.33 

3.05 

3.97 



290 

.457 

.523 

.593 

2.28 

2.97 

3.86 



300 

•440 

.502 

•SG9 

2.09 

2.70 

3.46 

4.43^ 


310 

.424 

.4(» 

.547 

1.082 

2.40 

3.04 

3.(34 

4.80 

320 

.408 

.404 

.525 

1.709 

2.155 

2.697 

3.357 

4.148 

330 

.393 

.447 

.505 

1.588 

1.987 

2.465 

1 

3.040 

3.724 

340 

.379 

.431 

.486 

1.560 

1.948 

1 

2.412 

2.969 

3.C20 

350 

.366 

.41$ 

.468 

1.460 

1.822 

2.243 

2.740 

^ '7'>A 

w a 

3C0 

.363 

.400 

.451 

1.433 

1.773 

2.177 

2.651 

3,20e 

370 

.341 

.366 

.435 

1.325 

1.626 

1.960 

2.391 

2.868 

360 

.330 

.373 

.420 

1.229 

1.498 

1.809 

2.170 

2.563 

390 

.319^ 

.361 

.406 

1.145 

1.385 

1.6C3 

1.979 

2.340 

400 


.340 

.393 

1.068 

1.286 

1.534 

1.814 

2.133 





1.0^0 

1,196 

1.419 

1.C70 

1.954 





0.938 

1.X18 

1.319 

1.546 

1.79C 





.964 

1.047 

1.232 

1.43C 

1.CC2 





• 834 

0.064 

1.152 

1.330 

1.544 





.769 

.928 

1.082 

1,262 

1.439 





•746 

•877 

1.019 

1.174 

1.344 





.711 

.830 

0.962 

1.105 

1.261 





.676 

•788 

.910 

1.042 

1.107 






Kinematic viscosity In cantlstokes 


1.042 1,167 

0.966 1.119 

.934 l.OSO 

.967 1,903 

.943 0.951 

.603 .904 

,766 .8C1 

.731 .821 

.698 .783 

.660 . 748 

,640 .716 

.C14 .086 

.590 .658 

.567 .632 

.544 .606 

.523 .582 

.504 .561 

.466 .540 

.469 .521 

.453 .503 

.436 .466 


Unleee otheixlse indicated. 

® Extrapolated value for the undercooled liquid below the normal oeltlne point# 
^ For the liquid above the noraal boll me point, at saturation pressure. 


See footnote b of Tatle 20C-E (Part 1). 


141211 0 • 41 • e 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am^hcAA Patroleuffi Inttihitd IUamicK Project 44 


N4ti«f>«l Bur«4u St4j>dudi Wuhingtoiv D. C. 


TABLE 20c-S (Part 4) - ::0RM\L PARATFLiS, to 


YX:Z^.\T10 VISCOSITY 

rnR TH£ li;”id !L\::ss, at at::ospheric fress^’RE^ 

?^y 31, 1047 


Tempera¬ 

ture 

r- 

liexa- 

decane 

1 

1 

n- 

Kepta- 

decane 

n- 

Octa- 

decane 

n- 

Nona- 
1 decane 

1 

n- 

Elcosane 

Tempera¬ 

ture 

n- 

Hexa- 

decane 

n- 

Hepta- 

decane 

n- 

Octa- 

decane 

n- 

Mona- 

decane 

n- 

Elcosane 


Kinematic viscosity In 

centistokes^ 

Of 

Kinematic viscosity In 

centlstokes^ 




1 



♦200 

1.342 

1.510 

1.688 

1.879 

2.082 

1 






210 

1.263 

1.417 

1.580 

1.755 

1.941 







220 

1.191 

1.333 

1.483 

1.645 

1.815 







230 

1.126 

1.257 

1.396 

1.546 

i.7ce 







240 

1.065 

1.168 

1.317 

1.456 

1.600 






1 

2 S0 

l.Oll 

1.128 

1.246 

1.374 

1.508 







260 

0.962 

1.069 

1.182 

1.300 

1.425 







270 1 

.915 

1.016 

1.122 

1.232 

1.349 

’ 






260 

.872 

0.966 

1.065 

1.170 

1.279 







290 

.832 

.921 

1.014 

1.113 

1.215 







300 

.796 

.880 

0.968 

1.060 

1.157 







310 ' 

.762 

.841 

.925 

1.013 

1.103 







320 

•729 

.805 

•884 

0.966 

1.053 

♦60 

5.10® 





1 

330 , 

.700 

.772 

.847 

.925 

1.006 

68 

4.53 





340 ' 

•671 

.740 

.811 

.685 

0.90 

70 

4.41 

5.32® 

! 



350 

.644 

.709 

.777 

.848 

.922 

77 

4.01 

4.80 

1 



360 

.620 

.682 

.747 

.814 

.885 

80 

3.86 

4.61 

5.47® 

1 

6.46® 


370 

.597 

•656 

.718 

.783 

.850 

'90 

3.42 

4.05 

4.76 

5.58 

6.50® 

380 

.575 

.632 

.692 

.763 

.817 

100 

3.05 

3.59 

4.19 

4.87 

5.62 

390 

.555 

.610 

.667 

.726 

.707 

110 

2.748 

3.21 

3.72 

4.29 

4.92 

400 

•536 

•569 

1 

.642 

.701 

.758 

120 

2.469 

2.886 

3.33 

3.82 

4.36 



1 




130 

2.267 

2.614 

3.00 

3.42 

3.88 







140 

2.077 

2.383 

2.720 

3.09 

3.49 







150 

1.912 

2.183 

2.404 

2.808 

3.16 







160 

1.766 

2.012 

2.277 

2.5G4 

2.875 







170 

1.641 

1 .8^ 

2.100 

2.356 

2.634 







180 

1.530 

1.730 

1.946 

2.177 

2.425 







190 

1.430 

1.613 

1.808 

2.017 

2.241 







200 

1.342 

1.510 

m 

1.879 

2.062 








^ I’nless otherwise Indicated* ^ See footnote b of Table 20C-E (Pert li 

^ Extrapolated value for the undercooled liquid below the nomal melting point. 














SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


1 17 


Am«fic«n P*troUum Institute Project 44 


WAthingtOrt. D. C. 



^ Th 4 values ot klnecatlc viscosity in this table are referred to a Naiue of 1.005 contlpolses for the viscosity 
(absolute) of water at 30^C. This is the value used In the certification of standard viscosity samples by the 
l^tlonal Bureau of Standards, and corresponds to the value for the kinesiatlc viscosity of vvater at 20®C (C0^) 
recomended in ASTM Method B*445. 

® Extrapolated value for the undercooled liquid below the noroBl cseltine point. 

^ ToT the ll^iuld above the noml bctllns pclnt, at saturation pressure. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 



Kinematic viscosity in centlstokos^ 


-70 
-65 
-60 
-55 
-50 
-45 
-40 
-35 
-30 
-25 
-20 
-16 
-10 
5 
0 
♦5 
10 
IS 
20 
25 
30 
35 
40 
45 
50 


1.16 
1.11 
1.05 
0.998 
0.946 
.901 
.658 
.616 
.774 
.736 
.699 
.664 
.629 
.596 
.5649 
.5373 
.5120 
.4685 
• 4666 
.4464 
.4277 
.4102 
.393C 
.3781 
.3635 


1.61 



1.53 



1.45 

2.00^ 


1.37 

1.90 

2.64^ 

1.30 

1.60 

2.51 

1.24 

1.71 

2.39 

1.18 

1.63 

2.27 

1 

1.12 

1.55 

2.15 

1.062 

1.464 

2.026 

1.006 

1.381 

•1.904 

0.952 

1.301 

1.782 

.899 

1.221 

1.660 

.846 

1.140 

1.538 

.795 

1.064 

1.422 

.7495 

.9939 

1.31$ 

.7076 

.9307 

1.220 

.6700 

.6742 

1.136 

.6353 

.6230 

1.060 

.6037 

.7768 

0.9933 

.5745 

.7352 

.9336 

.5483 

.6976 

.8807 

.5236 

.6631 

.8326 

.5005 

.6309 

.7879 

.4791 

.6014 

.7474 

.4589 

.5735 

.7096 


2 . 81 ^ 

2.63 

2.441 

2.256 

2.070 

1.895 

1.734 

1.592 

1.466 

1.3S7 

1.261 

1.176 

1.102 

1.036 

0.9747 

.9197 

.8693 


♦50 

55 

60 

65 

70 

75 

60 

85 

90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

160 

165 

170 

176 


0.3635 

.3497 

.3370 

.3262 

.3141^ 


0.4589 
.4400 
.4225 
.4066 
• 3914 
.3775 
.3643 
.3519 
.3402 
.3293 
.318$^ 


0.5735 

.5479 

• 5242 
.5024 
.4819 
.4633 

• 4456 

• 4291 
.4137 
.3994 
.3654 
,372 
.360 
.348 
.337 
.326 
. 316 ^ 


0.7096 

.6748 

• 6431 
.6141 
.5868 
.5622 
.5390 
.5175 
.4972 
.4787 

• 4606 
.444 
.429 
.413 
.399 
.386 
.373 
.360 
.346 
.337 
.327 
. 317 ^ 


8693 

.6229 

.7808 

•7426 

.7071 

.6750 

.6450 

.6173 

.5916 

.5679 

.5452 

.524 

.506 

.466 

.468 

.451 

.436 

.420 

.406 

.392 

.379 

.367 

.355 

,344 

.333 

. 323^1 


Unless otherwise Indicated. 

^ See footnote b of Table 20c-K (Part 1). 

^ Extrapolated value for the underccoled liquid below the nomal melting point. 
^ For the liquid above the nomal boiling point, at saturation pressure. 
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Acn«rietn P«trol«ujn InstituU R«M4tch Fiojtcl 44 


N4t>on«l Butsau of Sl*nd*rds W^vhington D. C. 


TABLE 30c-K {Part 3) - KOW'^AL PARArFIKS* to 


KIts'LMATiC VISCOSITY 

FCR th;: normal liquid ranci, at atiiosphlric prcssure^ 

ttarcn 31, 1947 


Tempera^ 
tore 1 

n- 

jndecane 

n- 

Dodecane 

n- 

Tridecane 

n- 

Tetra- 

decane 

n- 

Penta- 

decane 

Tempera¬ 

ture 

n- 

Undecane 

n- 

Dodecane 

n- 

Trldecane 

n- 

Tetra- 

decane 

n- 

Penta- 

decane 


Kinematic viscosity In 

centlstokes^ 

Oc 

Kinematic viscosity In 

certistokea^ 







♦100 

0*6366 

0.7412 

0.8533 

0.975 

1.106 







105 

.613 

*710 

• 015 

.929 

1.052 

• 






110 

*588 

1 

.680 

.780 

.887 1 

1.003 







115 

*565 

*652 

*746 1 

.847 

0.956 

-30 

3*90^ 





120 

*544 

*026 

.715 

1 

• 610 

1 

•913 

-35 

3*63 





135 

*533 

.601 

*686 

• 776 

.873 

-20 

3^34 





130 

*504 

.^9 

*659 

*745 

.836 

-15 

3*06 





135 

.486 

*557 

*633 

.714 

*801 

-10 

3*76 

3 •72® 

4.97® 



140 

*466 

*536 

*608 

.G86 

.768 

-5 

2*51 

3*33 

4*36 



145 

*453 

.517 

• 586 

.660 

.738 

0 

3.276 

2.973 

3*663 



150 

*437 

*498 

*565 

.635 

.710 

♦5 

2*065 


3*416 

4*362® 

5.535® 

155 

*432 

1 *461 

.544 

• 613 

*663 


1.682 

2*402 

3.045 

3.635 

4*603 

160 

*408 

*464 

*525 

*590 

.658 

15 

1*735 

2.176 

3.729 

3*400 

4.207 

165 

*395 

*449 

*507 

.569 1 

*634 

30 

1*568 

1.987 

2*465 

3*040 

3*724 

170 

*382 

*434 

.490 

• 549 

.611 

25 

1*469 

1*622 

2*243 

2*740 

3.324 

175 

*370 

*419 

.473 

*530 

.589 

30 

1*367 

1.662 

2.055 

2*489 

2.996 

180 

*358 

.405 

.457 

*513 

.569 

35 

1.276 

1*560 

1*691 

3.376 

2.720 

185 

.347 

.393 

*443 

.495 

.550 

40 

1*194 

1.451 

1.746 

3.090 

2*461 

190 

.336 

*361 

*439 

*479 

*532 

46 

1*131 

1.354 

1*623 

1.927 

2.375 

19S 

.327 

*370 

.416 

•464 

.516 

60 

1.054 

1.267 

1.510 

1.784 

2.095 

300 

.317<* 

*359 

.403 

•450 

*500 

55 

0.9933 

1.186 

1*406 

1.657 

1.937 







60 


i.ue 

1.319 

1.S46 

1.796 







65 

.6891 

1.054 

1*240 

1*447 

1*678 




1 



70 

.8433 

0*9964 

1*167 

1*356 

1*566 







76 

•6033 

A 

1*103 

1.277 

1*469 




> 



60 

.7640 

.8966 

1.043 

1.204 

1.360 







85 

.7390 

*85^7 

0.9896 

1.139 

1.302 







90 

•6963 

*6125 

.940L 

1*079 

1.230 







95 

•6666 

.7759 

•8954 

1.035 

1.166 







100 

.6366 

•7412 

*8533 

0*975 

1.106 








^ Unless otherwise indicated* 

^ Bee footnote b of Table BOcHC (Part 1). 

^ extrapolated value for the unaercooled liquid below the nomal oeltli^ point• 
^ for the liquid above the noraal boiling pointy at saturation pressure* 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 



TABLE 20C-K (Part 4) - NORMAL PARAFFINS, Cxg to CgQ 

KINE31ATIC VlSCCeiTY 

FOR THi: NORMAL LIQUID RAW3E, AT ATMOSPHERIC PRESSURE' 

Marcti 31, 1947 


Tempera¬ 

ture 


n- n- n- n- 

Hexa- Hepta- Octa- Nona- 

decane decane decane decane 


r>- 

Elcosane 


Tempera¬ 

ture 


n- n- n- n- 

Hexa- Hepta- Octa- Nona- 

decane decane dacane decane 


n- 

E1cosane 



Kinematic viscosity In centlstokes 


♦15 

5.177^ 



20 

4.531 

5.481® 


25 

4.008 

4.001 


30 

3.563 

4.2S7 5.027 5.906*^ 


35 

3.227 

3.005 4.461 5.202 

6.035^ 

40 

2.924 

3.425 3.990 4.622 

S.325 

1 

46 

2.666 

3.104 3.597 4.141 

4.743 

50 

2.442 

2.028 3.256 3.732 

4.254 

S5 

2.247 

2.S69 2,960 3.383 

3.640 

60 

2.077 

2.383 2.720 3.007 

3.469 

65 

1.928 

2.202 2.506 2.634 

3.190 

70 

1.793 

2.045 2.316 2.609 

2.928 

75 

1.677 

1.905 2.151 2.417 

2.703 

80 

1.S73 

1,760 2.005 2.246 

2.505 

65 

1.476 

1.670 l.er75 2.095 

2.330 

90 

1.393 

1.570 1.757 1.958 

2.174 

95 

1.318 

1.481 1.655 1.841 

2.039 

100 

1.248 

1.399 1.569 1.731 

1.914 



Klnanatlc viscosity In centlstokes 


♦100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

ISO 

155 

ISO 

165 

170 

175 

160 

165 

190 

195 

200 


1.246 

1.184 

1.126 

1.071 

1.022 

0.976 

.934 

.693 

.656 

.621 

.789 

•756 

.729 

.703 

.677 

.652 

.630 

.608 

.568 

.569 

.551 


1.399 

1.326 

1.258 

1.195 

1.136 

1.065 

1.037 

0.990 

.946 

.909 

.872 

.636 

.605 

.775 

.746 

.718 

.693 

.669 

.646 

.625 

.606 


1.559 

1.476 

1.396 

1.32S 

1.260 

1.200 

1.146 

1.093 

1.044 

1.000 

0.959 

.921 

.664 

.651 

.818 

.707 

.759 

.733 

.707 

.664 

.662 


1.731 

1.634 

X.546 

1.463 

1.390 

1.321 

1.259 

1.200 

1.146 

1.097 

1.050 

1.008 

0.966 

.929 

.693 

.659 

.827 

.79$ 

.770 

.744 

.721 


1.914 

1.803 

1.702 

1.606 

1.526 

1.449 

1.379 

1.313 

1.2S3 

1.197 

1.146 

1.098 

1.053 

1.011 

0.971 

.934 

.899 

.867 

.636 

.606 

.781 


^ Unless otherwise indicated. 

^ See footnote h of Table 20c-K (Part 1). 

® Extrapolated value for the undercooled llQuld below the noimal melting point. 
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NtUoAftl ButMu ol dUn^Ardj 


Aa«ric«fv P^lroUuv fi^fueh Project 44 

TABLE IK - PABAPriNS, Cj tO C 5 
VAPOR PRESSURES AMU BOILING POINTS, AT 10 to 1500 Cim Hg 

June 30t 1944 


WMhington, D. C. 


Pressure 


Methane 


Ethane 


propane ^n-Butane 


2 -llethyl- 

propane 

(Isobutene) 


n*Pentane 


2 -Metnyl- 2,2-L)laethyl- 


butane 


propane 


(Isopentane] (Neopentane) 



Teoperature In 


-195.51 

-191.77 


-142.da 
-136.69 


-109.41 5 -132.74 


-107.66 o 

-136.25 

-165.06 


1000 

1200 

1500 


-101.45 

-170.09 

-175.65 

-173.47 

-171.69 

-160.76 

-166.35 

-164.29 

-162.40 

-162.31 

-162.14 

-161.96 

-161.81 

-161.66 

-161.49 

-161.33 

-161.17 

-161.02 

-160.06 

-159.39 

-158.04 

-166.6 

-152.5 


-129.70 

-127.39 

-125.36 


-103.12 e -122.03 


-119.33 

-114.12 

-110.19 

-106.90 

-104.25 

-99.74 

-96.05 

-92.90 

-90.14 

-89.68 

-69.63 

-69.37 

-69.12 

- 66.68 

-66.63 

-88.39 

-60.15 

-87.91 

-87.67 

-65.44 

-63.36 

-79.71 

-75.00 


-108.51 

-100.91 

-96.07 

-92.44 

-89.51 

-07.02 

-82.94 

-79.63 

-73.26 

-68.43 

-64.51 

-61.17 

-55.65 

-51.14 

-47.29 

-43.92 

-43.60 

-43.29 

-42.98 

-42.67 

-42.37 

-42.07 

-41.77 

-41.48 

-41.19 

-40.90 

-38.17 

-35.66 

-31.2 

-25.4 


-77.76 
-68.93 
-63.30 
-59.00 
-55.66 
-52.77 
-40.02 
-44.17 
-36.76 
-31.16 
-26.59 
-22.71 
-16.29 
-11.04 
-6.57 
-2.65 
- 2.20 
-1.92 
-1.56 
-1.20 
•0.05 
-0.50 
-0.16 
♦0.19 
0.S2 
0.06 
4.04 


6.95 


12.2 

10.9 


-06.42 

-77.93 

-72.62 

-68.45 

-65.16 

-62.37 

-57.79 

-54.07 

-46.91 

-41.49 

-37.06 

-33.30 

-27.07 

-21.98 

-17.63 

-13.01 

-13.46 

-13.10 

-12.75 

-12.41 

-02.06 

-11.73 

-n.39 

-11.06 

-10.73 

-10.40 

-7.31 

-4.47 

♦ 0.6 


-29.22 

-25.41 



- 62.18 

-16.89 

-12.59 

-4.33 

♦1.92 

7.01 

11.34 

18.49 

24.337 

29.319 

33.665 

34.094 

34.499 

34.099 

35.295 

35.687 

36.074 

36.456 

36.636 

37.214 

37.587 

41.12 

44.37 

50.17 

57.6 


- 12.02 

-5.86 

-0.04 

♦3.42 

10.46 

16.25 

21.176 

25.492 

25.696 

26.296 

26.692 

27.003 

27.471 

27.654 

26.234 

20.609 

20.901 

29.352 

32.65 

36.06 

41.80 

49.2 


-13.65 

-7.11 

-1.59 

♦3.11 

7.24 

7.63 

8.01 

8.39 

8,77 

9.14 

9.50 

9.87 

10.23 

10.56 

10.94 

14.29 

17.36 

22.9 

29.9 


Above values calculated fros the constants below and the Antoine equation: 
logjQ P - A - B/(C4t) ; t . b/{k-log^Q P) - C 

(P In mo Kg ; t In ^c) 


Constants of the Antoine equation 




632.20(solid) 
260.00 

276.00(eolld) 


6.80206 

666.40 

256.00 


6.82973 

813.20 

248.00 


946.90 

240.00 


6.74800 

802.80. 

240.00 


6.65221 

1064.63 

232.000 


6.00380 

1027.25 

234.000 


6.73012 

950.84 

237.00 


^ At the triple pointy - 182.46 the pressure is 67.7 m Hg. 
^ At the <erlple pointp - 16.6 ^Cp the pressure le 206.4 m Hg. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am«rie4n P^troUwm R«i*«fch PTOi«ct 44 


NitienAJ Bojaau o{ SlAfid4rdA 

TABLE 2Jc (Part 1) - PaPaFKIKS, 

VAF^P PPESS’TES A^:0 POILirO POlFiTS, AT 10 TO 1500 mm Hg 


WMhiftgtoB, D. C. 


Marc^ 31, ld44 


Pressure 

n- 

Hexane 

2-Methyl- 

pentane 

3-Hethyl- 

pentane 

2,2-Dlinethyl- 

butane 

2,3-Dlmethyl- 

butane 

mm Hg 

Temperature In 



10 

-25 *0 

-32.1 

•30.1 

-41.5 

-34.9 

ao 

-14.3 

-21.6 

-19.4 

-31,1 1 

-24.3 

30 

- 7.4 

-14.6 

-12.6 

-24.6 

-17.5 

40 

- 2.3 

- 9.8 

- 7.5 

-19.5 

-12.5 

SO 

♦ 1.36 

- 5.7 

• 3.4 

-15.6 

- 6.4 

60 

6.36 

- 2.2 

+ 0.13 

•12.1 

- 4.9 

do 

11.13 

e 3.46 

5.07 

- 6.5 

4 0.82 

100 

16.81 

8.06 

10.53 

- 2.0 

5.45 

160 

24.809 

1^.92 

19.49 

♦ 6.79 

14.36 

aoo 

31.611 

23.626 

26.261 

13.41 

21.099 

250 

37.148 

29.086 

31.776 

18.81 

26.590 

300 

41.654 

33.727 

36.467 

23.405 

31.259 

400 

49.633 

41.402 

44.222 

1 

31.009 

38.984 

500 

66.966 

47.675 

1 

50.559 

37.230 

45.299 

600 

61^402 

53.022 

55.960 . 

42.530 

50.685 

700 

66.147 

57.709 

60.694 

47.194 

55.406 

710 

66.691 

58.148 

61.137 

47.630 

55.846 

720 

67.030 

56.582 

61.576 

48.062 

56.265 

730 

67.465 

59.012 

62.010 

48.489 

56.716 

740 

67.695 

59.437 

62.439 

46.911 

57.147 

760 

68.321 

59.856 

62.664 

49.329 

57.671 

760 

66.742 

60.274 

63.264 

49.743 

57.990 

770 

69.159 

60.686 

63.700 

50.153 

58.405 

760 

69.672 

61.094 

64.112 

50.558 

56.616 

790 

69.961 

61.498 

64.520 

50.960 

59.223 

800 

70.365 

61.697 

64.924 

51.357 

59.626 

900 

74.23 

65.70 

66.76 

55.14 

63.45 

1000 

77.75 

69.18 

72.28 

58.60 

66.97 

1200 

84.06 

75.41 

78.57 

64.80 

73.24 

1600 

92.1 

R3.4 

66.6 

72.8 

81.3 


Above vailues calculated ^^om the conscants below and the Antoine equation: 


lOg^^P = A - B/(C+t)j t - B/{A-l0g^^P) - C 
(P In mm Hg; t In ®C) 


Constants of the Antoine equation 


A 

6.87773 

6.83907 

6.84884 

6.75480 

6.60980 

B 

1171.630 

• 

1135.410 

1152.368 

1081.176 ' 

1 

1127.187 

C 

224.366 

226.572 

227.129 

229.343 

226.900 
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H«tion*l StuidlArda 


Aai«ric4n PatsoUum InMituI* R«sMTch Proj*ct 44 


TABLE 2k (Part 2) PARAFFINS, 

VAPOR PRESSURES AND BOILING POINIS, AT 10 TO 1600 m Hg 

my 31, 1944 


WtfKinglon. D. C. 


pressure 


Heptane 


2 2 “ 2 3 * 2 , 4 “ 

2 -nethyl- 3-«ethyl- 3-EtWl- methyl- Dimethyl- 

hexane hexane pentane 


3,3- 


pentane 


2,2,3- 


UlmetHyl- Trlirethyl- 


Putane 



Temperature In C 


1000 

1200 

1600 


* 2 el 

49«49 

ie.84 

22.351 

26.807 

30.573 

36.758 

41.773 

51.411 

58.696 

64.625 

69.663 

77.980 

64.787 

90.579 

95.653 

96.128 

96.596 

97.063 

97.523 

97.978 

98.426 

98.674 

99.315 

99.752 

100.165 

104.29 

IOa.06 

114.79 

123.41 


• 9.1 

♦2.3 


14.9 

19.3 

23.0 

29.1 

34.1 

43.60 
50.79 
56.6& 
81.62 
69.85 
76 eS? 
82.29 
87.31 

87.70 
88.24 

88.70 
69.15 

89.60 
90.05 
90.49 


91.36 

91.79 

95.85 

99.67 

106.2 

114.8 


-7.8 

♦3.6 

10.9 

16.4 

20.6 

24.5 

30.6 

35.6 

45.19 
52.42 

58.32 

63.32 
71.60 
78.37 

84.13 

69.19 
69.66 

90.13 
90.59 
91.05 
91.50 
91.95 
92.39 
92.83 
93.27 
93.70 
97.79 

101.88 

106.3 

116.9 



12.03 

17.52 

21.960 

25.714 

31.880 

36.862 

46.497 

53.768 

59.686 

64.719 

73.036 

79.830 

85.620 

90.692 

91.168 

91.637 

92.102 
92.563 
93.016 
93.468 
93.914 
94.355 
94.793 
95.225 
99.334 

103.102 
109.64 
116.47 


-16.7 

-7.5 

•0.4 

♦4.99 

9.31 

12.97 

16.98 
23.660 
33.244 
40.346 
46.131 
51.049 
59.167 
65.839 
71.511 
76.463 
76.949 
77.410 
77.866 
78.317 
78.763 
79.205 
79.642 
80.075 
80.504 
60.928 
64.96 
68.66 
95.27 

103.6 


-10.3 

♦ 1.1 


13.9 

18.4 

22.1 

26.3 

33.3 

42.66 
50.12 
56.03 
61.06 
69.37 
76.16 
61.94 
87.02 
87.49 
87.96 

68.42 
88.88 
89.34 
89.79 
90.24 

90.66 
91.11 
91.55 
95.65 

99.42 
106.2 
114.8 



6.5 

10.8 

14.5 

20.5 

25.4 
34.73 
41.61 
47.57 
52.46 
60.68 

67.21 
72.85 

77.80 
78.27 
78.72 
79.16 
79.63 
80.07 
60.51 
80.95 
81.36 

81.80 

62.22 
86.23 
89.91 

96.5 
104.9 


-14.4 

-2.9 

♦4.40 

9.09 

14.33 

18.08 

24.253 

29.260 

38.893 

46.184 

52.123 

57.172 

65.524 

72.352 

78.174 

83.278 

83.756 

$4,226 

84.696 

85.159 

85.617 

66.071 

86.520 

86.964 

87.404 

87.839 

91.98 

95.77 

102.56 

111.3 


-18.6 


- 0.2 

♦ 5.22 
9.63 
13.35 
19.47 
24.443 
34.004 
41.242 
47.140 
52.154 
60.452 
67.236 
73.021 
76.094 
76.570 
79.039 
79.605 
79.965 
80.420 
80.871 
81.317 
81.758 
62.196 
62.629 
86.74 
90.52 
97.27 
105.93 


Above values calculated from the constante belOA and the Antoine enuatlon: 

logj^^P - A - B/(C ♦ t) ; t • B/(A-log^^P) - C 

(P In DDi Hg ; t In ^C) 


Constants of the Antoine equation 



6.90319 

1266.586 

216.954 


6.88017 

1240. 

220 . 


6.66216 

1236. 

219. 


6.87306 

1249.825 

219.595 


6.61506 

1190.296 

223.343 


6.85765 

1240. 

222 . 


6.84773 

1204. 

223. 


6.61610 

1223.543 

224.687 


6.79966 
1204.997 
226.615 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


NtdonaJ Bur**u of StAndAni# 


AattriCAn P«t7olaun Inatitut* HcMaxch Proi«ct 44 

TABLE 3k (Part 1) - ?;Xi.J*Fu.S, 

VAPOR PRESSURES AND BOILING POIWTS, AT 10 TO ISOO nm Hg 

April 30. 1944 


WuKin^oiv D C. 


Pressure 


10 

SO 

30 

40 

eo 

60 

60 

ICO 

150 

800 

250 

300 

400 

500 

600 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

800 

900 

1000 

1200 

1500 


n- 

Octane 



19«2 

31.5 

39.26 

45.13 

49.849 

53.640 

60.393 

65.706 

75.914 

83.628 

69.905 

95.237 

104.046 

111.240 

117.367 

122.732 
123.235 

123.732 
124.223 
124.710 
125.191 
12S.667 
126.139 
126.605 
127.067 
127.525 
131.87 
135.65 
148.96 
158.1 


2-Methyl- 




2,8- 


2,4- 

2.5- 

3-Methyl- 

4-Hethyl- 

3-Ethyl- 


w j w* 1 



heptane 

haptane 

haptane 

hexane 

Dimethyl- 

Dlirethyl- 

Dlinethyl- 

Dimathyl- 





hexane 

hexane 

hexane 

hexane 


12.3 

84.4 
38.16 
37.93 
42.607 
46.556 
53.041 
55.898 
68.399 
76.034 
82.247 
87.524 
96.245 

103.366 

109.431 

114.743 

115.241 

115.733 

116.819 

116.701 

117.178 

117.649 

118.116 

118.577 

119.035 

119.488 

123.79 

187.73 

134.77 

143.8 


Temperature In 


13.3 

85.4 
33.15 
38.94 
43.627 
47.586 
54.088 
59.359 
69.491 
77.150 
83.384 
88.680 
97.434 

104.583 

110.673 

116.009 

116.608 

117.002 

117.491 

117.97? 

116.454 

116.987 

119*396 

119.660 

180.380 

180.774 

125.09 

129.05 

136.13 

146.2 


12.4 

24.5 
38.23 
38.00 
42.671 
46.616 
53.096 
58.349 

68.447 

76.000 

82.293 

87.S71 

96.295 

103.418 

109.486 

114.804 

115.302 

115.794 

116.282 

116.764 

117.241 

117.7X2 

118.180 

118.642 

119.100 

119.553 

123.86 
187.00 

134.86 

143.9 


18.8 
85.0 
38.66 
38.48 
43.162 
47.123 
53.628 
56.903 
69.043 
76.709 
68.949 
88.251 
97.015 
104.173 
110.271 
X15.614 
116.114 

116.609 
117.099 
117.583 
116.068 
116.537 
119.006 
119.471 
119.931 
180.387 
124.71 
186.68 

135.77 

144.9 


3. 
15.0 
88.54 
88.81 
32.798 
36.678 
43.058 
48.224 
58.171 

65.697 
71 986 
77.037 
85.654 

98.697 
98.701 

103.963 

104.456 

104.944 

105.486 

105.903 

106.375 

106.843 

107.305 

107.763 

108.217 

108.666 

112.93 

116.84 

123.84 
132.8 



p 

28.1 

29.70 

35.56 

40.848 

44.198 

50.696 

55.967 

66.100 

73.764 

90.003 

85.306 

94.072 

101.233 

107,336 

112.684 

113.185 

113.660 

114.170 

114.655 

115.135 

115.610 

116.080 

116.545 

117.006 

117,468 

121.79 

18S.77 

138.8? 

148.0 


5.8 

17,2 

24.77 

30.47 

35.087 

38.98$ 

45.391 

50*566 

60.576 

66.136 

74.890 

79.581 

06,171 

95.239 

101.863 

106.543 

107.037 

107.586 

106.010 

106.489 

106.963 

109,432 

109*896 

110.355 

110.810 

111.860 

115.54 

119.4$ 

186.47 

135.5 



5 

17,2 

24.74 

30.42 

35.080 

38.906 

45.291 

50.470 

60.489 

67.961 

74.094 

79.306 

87.925 

94.967 

100.969 

106.826 

106.721 

107.208 

107.690 

108.167 

108.639 

109.106 

109.568 

0.026 

110.479 

110.927 

115.19 

119.10 

186*08 

135.0 



Above values calculated from the coa^tants below and the Antoine equation: 
logio? -A - B/(C ♦ t) ; t = B/{A-log^QP} - C 

(P In mm Hg ; t In ®C) 


Constants of the Antoine equation 


6.92374 

6.91733 

6.89942 

6.90061 

6.89095 

6.83712 

6.87000 

6.85302 

6.65980 

1355.126 

1337.468 

1331.530 

1387.661 

1327.884 

1873.594 

1315.503 

1287.876 

1287.274 

209.517 

213.693 

218.414 

218.566 

812.595 

215,072 

214.1^ 

214.790 

214.412 
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AmtfiQut 


lUiifcreh Pio^tci 44 


Wuhlngton. D. C 


3,3- 

pressure DlDdtnyl- 
hsxane 



10 

20 

30 

40 

SO 

60 

80 

100 

ISO 

200 

2S0 

300 

400 

500 

600 

700 

710 

720 

730 

740 

7b0 

760 

770 

760 

790 

600 

900 

1000 

1200 

1600 


6.1 

18.2 

25«93 

31.72 

36.410 

40.372 

46.862 

52.162 

62.316 

69.996 

76.263 

ai.&70 

90.362 

97.646 

103.666 

109.036 

109,636 

110.038 

110.527 

lU.OU 

111.495 

111.972 

112.444 

112.910 

113*373 

113.631 

lie.18 

122.17 

129.30 

136.4 


TABLE 3K (part 2 ) - PARAFFINS, Cq 
VAP t» PRESSURES AND BOILING P01^f^S, AT 10 TO 1500 oan Hg 

April 30, 1944 


3,4- 


2-flethyl- 3-Kethyl- 


2.2,4- 



Dl^thyl- 3-6thyl- 3-ethyl- Trlmethyl- Trlmethyl- Trlmethyl- Trlmothyl- Tetramothyl- 


hexane 


11.3 

23.5 

31.32 

37.14 

41.668 

45.643 

52.388 

57.695 

67.699 

75.614 

81.895 

67.232 

96.056 

103.263 

109.404 

114.764 

115.286 

115.767 
116.280 

116.768 
117.251 
117.726 
116.201 
116.669 
119.133 
119.691 

123.95 

127.96 
136.09 

144.2 


pentane 


pentane 


pentane 


pentane 


pentane 


pentane 


tutane 


9.5 

21.7 

29.41 

35.22 

39.916 

43.691 

50.420 

55.715 

65.896 

73.596 

79.666 

85.194 

94.004 

101.202 

107.336 

112.712 
113.215 

113.713 
114.206 
114.693 
115.176 
115.653 
116.126 
116.593 
117.057 
117.515 
m.67 
125.66 
133.00 

142.2 


Teaperature In 


9.9 

22.3 
30.26 
36.19 
40.984 
45.039 
51.702 
57.105 
67.495 
75.353 
61.750 
67.107 
96.176 

103.519 

109.770 

115.262 
115.976 
116.283 
116.706 
117.203 
U7.775 

116.262 
110.744 
119.221 
119.694 
120.162 
124.60 
128.68 

135.96 

145.3 


3.9 

16.0 

23.69 

29.46 

34.167 

38.130 

44.641 

49.925 

60.008 

67.779 

74.043 

79.369 

80.178 

95.379 

101.510 

106.099 

107.404 

107.902 

106.395 

100.084 

109.367 

109.644 

110.310 

110.786 

111.250 

111.709 

116.07 

120.07 

127.23 

136.4 



♦7.5 

15.05 

20.69 

25,267 

29.139 

35,502 

40.665 

50.590 

58.115 

64.237 
69.443 
70.055 
65.094 
91.096 
96*367 
96.650 
97.330 
97.820 
98.297 

98.770 

99.237 
99.700 

100.187 

100.611 

101.060 

105.33 

109.24 

116.23 

125.21 



6 
19.2 
27.10 
33.00 
37.773 
41.606 
46.436 
53.817 
64.163 
71.960 
70.361 
03.778 
92.730 
100.059 
106.300 

111.770 
112.283 
112.789 
113.291 
113.707 
114.276 
114.763 
115.244 
115.720 
116.192 
116.656 
121.09 
125.16 
132.42 
141.7 


19.3 
27.06 
32.66 
^7.505 
41.565 
46.103 
53.406 
63.605 
71,330 
77.602 
82.941 

91.770 
93.964 
105.133 
110.f22 
IU.027 
111.526 
112.019 
112.506 
112.992 
113.470 
113.944 
114.413 
114.077 
115.337 

119.70 

123.71 
130.86 
140.0 


13.5 

24.6 

31.6 
36.0 
40.95 
44.47 
50.21 
54.63 

63.65 

70.24 

75.66 

80.25 
37.43 
93.40 
98.45 a 

103.35 
103.66 

104.35 
104.85 
105.34 
105.02 
106.30 
106,77 
107.24 
107.70 
108.16 
112.52 
116.51 
123.7 
132.0 




Above valuee 

calculated 

1 frofi the ccnstante telon and the 

Antoine equation: 





lOglQp « t 

k - B/{Ct) 

f t ■ 6/(A-loa^QP) 

• 

c 







(P in n Hg 1 t In ^C) 





• 



Cooetante of the Antoine equation 





A 

6.85118 

6.87962 

6.38364 

6.96727 

6.82542 

6.81984 


6.64349 

6.05392 

6.67665 

7.78302(601Id) 

B 

1307.862 

1330.036 

1318.120 

1347.209 

1294.875 

1262.490 


1326.046 

1315.064 

1327.8 

1626.7(eolid) 

e 

2X7.430 

214.863 

216.308 


216.420 

221.271 


220.375 

217.526 

226. 

226.(00110} 


6 At triple point , 100.66^C» the proeeure lo 647.0 


(solid) 
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Am«ricAn P«t<ol«aa trvitituU RMMfcIa Pro)*et 44 

H4tionAJ 6 u7mu cf W**hiB9ten. D. C. 


TABLE Sic (part 1) - AU<YL BBNZE1C3, to 

VAPOR PRESSURES AMD 60ILIN0 POlWTa, AT 10 to 1500 jm Hg 

June 30, 1044 



nethyl- 

Bthyl- 

l.E-Dlaethyl- 

l.S-Dlaethyl* 

l,4-'DlflBthyl« 

Pressure 

Benzene 

bensene 

bABSAnn 

benzene 

benzene 

berizeno 



(Toluene) 


(o-Xylene) 

(s-Xylene) 

(p-Xylene) 

on Hg 



Teaperature in 



10 

-11*5 ? 

6.37 

25.90 

32.11 

1 

1 28.26 

27.30 

ao 

.2.6 g 

18.39 

36.62 

45.11 

41.09 

40.14 

30 

4 3.01 "ft 

26.04 

46.71 

53.36 

49.24 

48.30 

40 

7.57 

31.77 

52.77 

69.55 

55.35 

54.42 

SO 

11.82 

36.399 

57.668 

64.547 

60.281 

59.356 

60 

15.41 

40.313 

61.608 

60.769 

64.448 

63.529 

eo 

21.305 ' 

46.737 

66.604 

75.697 

71.287 

70.J78 

100 

26.065 ; 

51.944 

74.112 

81.309 

76.626 

75.926 

ISO 

35.272 1 

61.944 

84.692 

92.063 

67.460 

66.579 

200 

42.217 

69.499 

92.664 

100.217 

95.466 

94.623 

250 

47.070 

75.645 

99.185 

106.631 

102.015 

101.163 

300 

52.672 

00.864 

104.706 

112.444 

107.554 

106.716 

400 

60.611 

69.465 

113.326 

121.712 

116.701 

115.685 

600 

67.093 

96.520 

121.268 

129.272 

124.161 

123.364 

600 

72.616 

102.511 

127.606 

135.706 

130.510 

129.730 

700 

77.454 

107.757 

133.155 

141.330 

136.067 

135.303 

710 

77.900 

100.246 

133.674 

141.665 

136.587 

135.025 

720 

76.366 

106.733 

134.188 

142.366 

137.101 

136.341 

730 

70.799 

109.214 

134.696 

142.902 

137.810 

136.851 

740 

79.236 

109.609 

135.199 

143.412 

136.113 

137.356 

760 

79.672 

110.160 

135.697 

143.917 

130.612 

137.656 

760 

80.101 

110.625 

136.189 

144.416 

139.104 

138.350 

770 

80.526 

111.006 

136.677 

144.911 

139.592 

136.839 

760 

80.947 

111.542 

137.159 

145.400 

140.075 

139.323 

790 

81.364 

U1.994 

137.637 

145.885 

140.553 

139.803 

800 

81.776 

112.440 

136.109 

146.364 

141.026 

140.270 

900 

65.694 

116.68 

142.60 

150.92 

145.52 

144.76 

1000 

69.286 

120.57 

146.71 

155,09 

149.63 

140.91 

1200 

95.705 

127.52 

154.06 

182.54 

156.96 

156.29 

1500 

103.93 

136.42 

163.48 

172.07 

166.39 

165.73 


Above values calculated froa the eonstante beIon and the Antoine equation: 




logjQp - A - B/(C ♦ t) : t • B/(A-log^(f) - C 






(P In on Hg ; t In "O 



Constante of the Antoine OQuatlon 

A 

6.09746 

6.95334 

6.95366 

7.00289 

7.00659 

6.99099 


9.0963 (eolld) 






B 

1206.350 

1343.943 

1421p914 

1477.819 

1460.498 

1453.040 


1682.0 (eolld) 






c 

220.237 

219.377 

212.931 

214.024 

214.889 

215.367 


244.0 (solid) 







* At tha triple point, B.63°C, tho prooBuro io 85.8 n Hg. 
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IDOO 

1200 

1600 


66.79 

65.28 

71.64 

76.703 

61.129 

68.263 

94.046 

106.162 

113.542 

120.367 

126.163 

135.738 

143.662 

160.206 

156.032 

156.670 

167,117 

157.651 

158.179 

166.701 

159.218 

159.730 

160.236 

160.736 

161.234 

165.95 

170.27 

177.99 

167.67 


59.81 

66.06 

71.140 

76.419 

82.444 

66.139 

99.060 

107.346 

114.076 

119.769 
129.231 
136.936 
143.502 
149.251 

149.769 
150.322 
160.846 
151.369 
151.665 
152.395 
152.900 
153.400 
153.695 
164.365 
159.04 
163.30 
170.92 
160.69 


61.2 

69.9 

76.4 

81.6 

86.0 

93.3 


110.4 
119.0 

125.9 
131.7 

141.4 

149.3 

156.1 
161.93 
162.49 
163.03 
163.57 

164.10 
164.63 

165.15 
165.67 

166.16 
166.66 
167.16 
171.9 

176.3 

184.1 
194.0 


58.2 

66.6 

73.3 
78.5 

62.9 
90.1 

95.9 

107.1 
118.6 
122.4 

128.2 

137.8 
145.6 

152.3 
156.12 
159.66 
159.20 
159.73 
160.26 
160.78 
161*30 
161.61 
162.32 
162.62 
163.31 
160.0 

172.3 
180.0 

189.9 


67.1 
73.6 
78.0 

83.2 
90.5 

96.3 

107.6 
116.1 
123.0 
120.0 
138.4 
146.3 
163.0 
158.85 
159.40 
159.94 
160.48 
161.01 
161.53 
162.05 

162.56 
163.07 

163.57 
164.07 

168.6 
173.1 
160.9 
190.7 


55.9 

69.9 
78.6 
85*4 
90.8 
95.3 

102.8 

108.8 

4 

120.3 
129.0 

136.1 

142.1 
152.0 
160.0• 
166.9 
172.88 
173.44 
173.99 
174.54 
175.08 
175.62 
176.15 
176.66 
177.20 
177.71 
178.22 

163.1 
167,5 

195.4 

205.5 


60.7 


73.2 

79.6 

85.1 

69.5 

96.9 

102.8 

114.2 

122.7 

129.7 
135.6 
145.4 

153.3 
160.1 
166.02 
166.57 
167.12 
167.66 
168.20 
168.73 
169.25 
169.77 

170.28 
170.79 

171.29 

176.1 

180.4 
188.3 

198.2 


47.4 


69.7 
76.1 
61.4 

65.8 
93.0 

98.9 
110.1 
118.6 

125.6 

131.4 
141.0 
148.9 

155.6 
161.49 
162.04 
162.59 
163.12 
163.65 
164.18 
164.70 
165.21 

165.72 
166.23 

166.73 

171.5 
175.8 

183.6 
193.5 


Above valuee calculated froD the constants below and the Antoine equation: 
108^^ - A - B/(C ♦ t) 5 t S B/iA-log^^P) - C 
CP in OD Kg ; t In 


Constants of the Antoine equation 



6.95175 

1491.546 

207.171 


6.92926 
1455.6U 
207.202 


7.03460 

1566.60 

212.00 


7*05428 

1566.30 

214.00 


7*0ff730 

1562.70 

216.00 


7.10176 

1646.80 

214.00 


7.07938 

1609.10 

214.00 


7.040S9 

1567.10 

212.00 
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WaUon>l Bujttau of SUrd«rd* Wohingtoiv D. C 


tabu: 6k (Part 1) - ALKYL CYCLOP&JTANES, Cg to 
VAPOR PRESSURES aND BOILINti POIJITS, AT 10 to 1500 tm Hg 

Au^st 31, 1944 






Kethyl- 

Ethyl- 

Pressure 



Cyclopentane 

cyclopentane 

cyclcpentane 

m Hg 

T^perature In 

10 



-40.4 

-23.7 

-0.1 

20 



•30.1 

-12.8 

♦11.7 

30 



-23.6 

-5.0 

19.3 

40 



-18.6 

-0.6 

25.0 

50 



-14.7 

♦3,64 

29.6 

60 



-11.3 

7.22 

33.4 

80 



-5.8 

13.10 

39.8 

100 



-1.3 

17.86 

45.0 

150 



♦7.28 

1 

27.027 

54.9 

200 



13.78 1 

33.958 

62.4 

250 



19.08 

39.601 

68.5 

300 



23.574 

44.397 

73.7 

400 



31.007 

52.327 

62.3 

500 

1 


37.079 

1 56.606 

69.4 

600 

1 

1 

42.252 

64.328 

95.3 

700 

1 

1 

1 

1 

46.785 

69.166 

100.58 




47.209 

1 69.620 

101.07 

720 



47.629 

' 70.068 

101.56 

730 



48.044 

70.511 

102.04 

740 



46.455 

70.950 

102.51 

750 



46.662 

71.304 

102.98 

760 



49.264 i 

71.814 

103.45 

770 



49.663 

72.239 

103.91 

700 



50.057 1 

72.660 

104.37 

790 



50.447 

73.077 

104.82 

800 

1 


50.834 

73.490 

105.27 

900 

t 

1 


54.50 

77.41 

109.S 

1000 



57.87 

81.00 

113.4 

1200 

% 


63.88 

87.43 

120.4 

1500 



71.6 

95.7 

129.3 


Atove values 

calculated fron tne constants Pelow and the antolne equation 




lokio? • A - B/<C ♦ t) 

; t - B/(M-log^(^) - C 


# 



(P In ira Kg 

; t In ®C) 





Constants of the 

Antclne equation 


A 



6.08673 

6.86280 

6.86472 

B 



1124.162 

1186.059 

1266.60 


C 


231.361 


226.042 


219.50 
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Rm— roh 44 


M460MI Buimu d ataadwdt _ _Wsshinyton C 


TABLE 7k (Part 1) - ALKYL CYCLOHEXANES, Cg to Cg 

VAPOR PRESSURES AND BOILING POINTS, AT 10 to 1500 oa Hg 

August 31, 1944; Marcb 31, 1947 





l.l- 



Methyl- 

Ethyl- 

Dimethyl- 

Pressure 

Cyclohexane 

cyclohexane 

cyclohexane 

cyclohexane 

aa Hg 

Temperature In 

10 


-3,2 

20,6 

10.1 

20 


♦0.7 

33.4 

22.6 

30 

a 

16.30 

41.50 

30.56 

40 

6,69 

21.99 

47.58 

36.53 

50 

11.01 

26*592 

52.503 

41.361 

60 

14,67 

30.485 

56,665 

45.449 

80 

20.672 

36.862 

63.501 

52,169 

. 100 

25.543 

42.072 

69.044 

57,622 

160 < 

34.912 

52.057 

79.704 

68.115 

200 

42,000 

59.612 

87.766 

76.058 

250 

47.772 

65.766 

94.329 

82.530 

300 

S2.67S 

70.998 

99.907 

68.033 

400 

60,792 

79*652 

109.128 

97.138 

500 

67,422 

86.725 

116.661 

104.582 

600 

73,074 

92.756 

123.061 

110.930 

700 

78.025 

98.042 

1 

128.706 

116.496 

710 

78.492 

98.537 

129.233 

117.018 

720 

78.950 

99.027 

129.754 

117.533 

730 

79.406 

99.511 

130.270 

118.044 

740 

79.854 

99.990 

130.780 

116.549 

750 

80.299 

100.455 

131.284 

119.048 

760 

80.738 

100,934 

131.784 

119.543 

770 

81.174 

101.400 

132,278 

120.032 

7B0 

81.609 

101.859 

132.767 

120.516 

790 

82.002 

102,315 

133.253 

120.997 

600 

82.454 

102.766 

133,732 

121.472 

900 

86.47 

107,06 

138.29 

125.98 

1000 

90.15 

110,98 

142.47 

130,12 

1200 

96.73 

118.01 

149,94 

137.53 

1500 

105.2 * 

127.0 

159.5 

147,0 


Above TBluee calculated 

freo the eonatante belon 

and the Antoine equation: 




. - B/(C ♦ t) ; t • fi/(A 

-i<«ioP) - C 




(F In ss Kg : t ln'%) 



Cor 

istanta ot the Antoine equation 


A 

6.84496 

6.82589 

8.87041 

6.80226 

B 

1203.625 

1272,884 

1384.035 

1323,661 

C 

222.880 

221.630 

215.128 

218.063 


^ At tb* triple point» 6«sa the proomiro le 30.7 m Ug. 
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H4tiM>4l BuTMU of S<4Ad4l^ W4chingtOTv D. C 


TABLE 7k (part Z) - AUCYL CYCLOHEXAT.TS, Cg 

VAPOP PPESSUBES BOILING POINTS, AT XO to 1500 m Hg 

.vugost 31, 1944; March 31, 1947 (Corrected) 


clS-1,2- 

tran8-l,2- 

ClS-1.3- 

trans-1.3- 

CtS-1,4- 

trana-1,4- 

Pressure 

Dlmethyl- 

Dlmethyl- 

Dimethyl- 

Dlmethyl- 

Dinethyl- 

Dlmethyl- 


cyclohexane 

cyclohexane 

cyclohexane^ 

cyclohexane^ 

cyclohexane 

cyclohexane 

nm Hg 

Temperatore In 

10 

10.4 

13.0 

11.2 

14.9 

14.5 

10.1 

20 

31.1 

25.6 

23.6 

27.4 

27,1 

22.6 

30 

39.25 

33.66 

31.57 

35.42 

35.10 

30.54 

40 

45.34 

39.70 

37.53 

41.41 

41.10 

36.51 

50 

50.266 

44.580 

42.347 

46.2.50 

45.958 

41.341 

60 

54.430 

46.711 

46.421 

50.355 

50.063 

45.425 

eo 

61.273 

55.490 

53.116 

57.067 

56.610 

52.136 

100 

66.024 

61.005 

S6.547 

62.549 

62.283 

57:601 

ISO 

77.600 

71.596 

66.992 

73.054 

72.610 

68.057 

200 

85.577 

79.609 

76.095 

61.002 

80.775 

75.995 

250 

92.155 

86.136 

63.330 

87.474 

87.262 

62.442 

300 

97.746 

91.663 

88.600 

92.976 

92.776 

07.932 

400 

106.993 

100.059 

97.847 

102.077 

101.897 

97.014 

SCO 

U4.550 

106.357 

105.240 

109.513 

109.350 

104.437 

eoo 

120.992 

114.750 

111.542 

115.653 

115.'7 04 

110,766 

700 

126.636 

120.353 

117.06$ 

121.410 

121.274 

116.315 

710 

127.167 

120.078 

117.563 

121.931 

121.795 

116.835 

720 

127.690 

121.396 

110.094 

122.445 

122.311 

117.349 

730 

120.206 

121.910 

116.601 

122.954 

122.022 

117.657 

740 

128.720 

122.419 

119.102 

123.459 

123.327 

116.360 

760 

129.227 

122.921 

U9.5O0 

123.957 

123.827 

110.659 

760 

129.728 

123.419 

120.000 

124.450 

124.321 

119.351 

770 

130.224 

123.912 

120.574 

124.939 

124.811 

119.039 

760 

130.715 

124.399 

121,054 

125.422 

125.295 

120.321 

790 

131.202 

124.082 

121.530 

125.901 

12S.776 

120.600 

600 

131.663 

125.360 

122.001 

126.375 

126.250 

121.273 

900 

136.26 

129.90 

126,40 

130.08 

130.77 

125.77 

1000 

140.46 

134.07 

130.59 

135.01 

134.91 

129.90 

1200 

147.96 

141.51 

137.92 

142.40 

142.31 

137.28 

1500 

, 1 

157.6 

151.1 

147.3 

1 

151.9 

161.8 

146.7 


Above values calculated frcn the conetants below and Uie Antoine equation: 




log.-p . A - 

8/(C ♦ t) J t - 

fl/(»-10gjQP) - C 





(P in m Hg i t in <%) 




* 

Constants of the Antoine equation 



A 

6.04164 

6.03722 

6.04293 

6.03060 

^ 6.63699 

1 

6.82160 

6 

1369.525 

1356.100 

1340.656 

1345.659 

1347.794 

1332.613 

C 

216.C40 

219.342 

216.201 

S15.S96 

216.360 

210.791 


^ Formerly labeled "trans*; see footnote d of Table 7a. 
^ forterly labels'^ fcia*; see footnote e of TabU 7a. 
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NtUonftl oi SUn44rdi 


Wlthinqlor M C 


TABLE 8k (Part 1) • IDJiOOLEFlNS^ to 
V/iFOR P’^xSSURES AND BOILIIJG POIIJTS, AT 10 to 1500 ran Hg 
July 31, 1044; revised March 31. 194S 


Pressure 


Ethene 

(Ethylene) 


Propens 
(Propylene) 


Butene 


cls-* 2 - 

Butene 


trans-2« 

Butene 


2 -MethyI- 

propend 

(Isohutene) 



700 


1000 

1200 

1500 


•^ 153.22 

-147.59 

••144.00 

-141.31 

-139.13 

-137.28 

-134.24 

-131.78 

-127.03 

-123.44 

-120.51 

-iie.oi 

-113.68 
-110.51 
-107.62 
-105.09 
-104.86 
-104.62 
-104.39 
-104.16 
-103.93 
-103.71 
-103.49 
-103.27 
-103.06 
-102«83 
-100.78 
-Pft.90 
-95.53 
-91.20 


- 112.11 
-104.75 
-100.06 
-96.55 
-93.70 
-91.29 
^7.33 
-64.12 
-77.95 
-73.27 
-69.46 
-66.23 
-60.67 
-56.50 
-52.76 
-49.49 
-49.16 
-48.86 
-48.58 
-48.26 
-47.99 
-47.70 
-47.41 
-47.13 
-46.85 
-46.57 
-43.91 
-41.46 
-37.13 
-31.55 


Temperature In 


-rti.50 

-72.99 

-67.41 

-63.29 

-59.96 

-57.15 

-52.52 

-48.77 

-41.56 

-36.10 

-31.65 

-27.87 

-21.62 

-16.52 

-12.16 

-8.35 

-7.99 

-7.64 

-7.29 

-6.94 

-6.60 

-6.26 

-5.93 

-5.59 

-5.26 

-4.94 

-1.85 

40.99 

6.06 

12.56 


-73.42 

-64.58 

-50.94 

-54.72 

-51.3C5 

-48.416 

-43.672 

-39.824 

-32.426 

-26.831 

-22.276 

-16.405 

-12.005 

-6.776 

-2.321 

♦1.584 

I. 950 
2.311 
2.669 
3.023 
3.374 
3.720 
4.063 
4.403 
4.740 
S.072 
8.235 

II. 135 
16.319 
22.97 


-76.31 

-67.46 

-61.82 

-57,60 

-54.16 

-51.29 

-46.54 

-42.69 

-35.29 

-29.69 

-25.13 

-21.26 

-14.85 

-9.62 

-6.16 

-1.26 

-0.69 

-0.S3 

-0.17 

40.18 

0.53 

0.88 

1.22 

1.56 

1.90 

2.23 

5.40 

6.30 

13.49 

20.14 


-81.95 
-73.37 
-67,90 
-63.79 
-60.472 
-57.664 
-53.051 
-49.309 
-42.111 
-36.666 
-32.231 
-26.462 
-22.227 
-17.133 
-12.789 
-8.983 
• 6.626 
-8.274 
-7.925 
-7.880 
-7.238 
-6.900 
-6.565 
-6.234 
-5.906 
-5.561 
-2.497 
40.333 
5.391 
11.88 


Above values calculated rroo the constants below and the Antoine equation: 

*10S10^ - A - B/tC 4 t) ; t • B/{A-logiQp) - C 

(p in on Hg ; t In ^C) 

Constanta of the Antoine equation 



6.74756 

685.00 

266.00 


6.81960 

786.00 

247.00 


6.84290 

926.10 


240.00 


6.66926 

960.10 

277.000 


6.86952 

960.80 

240.00 


8.84134 

923.20 

240.000 


wnx u- 41 • 10 
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N4U»n«l Bui*»u ci Stand4r4i _WM h i n g t o n . D. C 


TABLE Ijn - PARAFFINS, Kl 

HEAT aNU ENTROPY OF VAPORIZATION, AT AND THE NORMAL BOILING POINT 

March 31, 1944; May 31, 1947 


Compound 

Fomula 

Nomial 

Bolling 

1 Point 

1 

Keac of Vaporization oHv, 

at saturation pressure^ 

Entropy of 
Vaporization, 
aSv, 

at satn.press.^ 

'At 1 atm. 

1 

At 2S®C 

At Normal Bolling Point 

At Noniial 
Bolling Point 

®c 

kcal/aole 

cal/g 

BTU/lb 

kcal/mole 

cal/g 

BTV/lb 

cal/deg mole 

Methane 

CH4 

-161.49 

• 

• 

• 

1.965 

121.67 

219.22 

17.51 

Ethane. 

CgHs 

- 66.63 




3.517 

116.97 

210.41 

19.06 

Propane . 


- 42.07 

3.605 

81.76 

147.07 

4.467 

101.76 

183.05 

19.42 

n-Butane*.. . • . . .1 

'=4^10 

- 0.50 

5.03$ 

66.63 

1$$.83 

5.352 

92.09 

165.54 

19.63 

2 -Methylpropane (isobutana) • . 

t 

- 11.73 

4.570 

78.63 

141.44 

5.069 

67.56 

157.50 

19.47 

n-Pentane . 

CsHi2 

36.074 

6.316 

87.$4 

157.48 

6.160 

65.38 

153.59 

19.92 

2 -Methylbutdne (isopentane) » . 

■ 

27.854 

5.678 

81.47 

146.56 

5.642 

00.97 

145.66 

19.41 

2 ,2-Dlinethylpropane(NecpeQtane) 

H 

9.50 

5.20$ 

72.1$ 

129.76 

5.438 

75.37 

135.59 

19.24 


a For tho process, (llqJ • (gas), at saturation pressure at the Indicated teaperature. 
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NaHomI Butmu oi Standtrdi 


D. C. 


n-Hexane* • . . . 

2 - I 1 dthylpentane . 

3- “ 

2f2-Uimethylbutana 
2,3- • 


n-Heptane. 

2 - Methylhexane• • » « 

3- • ♦ . • . 

3-£thylpentane» • • . 

2 . 2 - Dlmethylpentane » 

2.3- " 

2.4- • 

3,3- " 

2,2,a-7rimethylbutane 


TABLE a* - PARAFFTKS, Cg AND C7 

HEAT AND ENTROPY OF VAPORIZATION, AT 25®C AND THE NORMAL GDI LINO POINT 

March 31, 1944i May 31, 1947 



Formula 


Nonnal 

Bolllru 

Point 


At 1 atm. 


He*it of Vaporization, oHv, at saturation pressure 



C6«14 




68.742 
60.274 
63.284 

49.743 
S7.990 


90.05 

91*95 


69.79 

80.51 


At 25®C 

Kcal/bole 

cal/g 

BTV/lb 

7.540 

87.50 

167.40 

7.138 

82.83 

149.00 

7.235 

83.96 

ISA.03 

6.617 

76.79 

138.13 

6.960 

60.77 

145.29 

8.735 

87.16 

156.82 

8.318 

63.02 

149.33 

8.385 

83.68 

150.53 

8.419 

84.02 

151 a 14 

7.751 

77.36 

139.15 

8.184 

61.68 

146.92 

7.860 

78.44 

141.11 

7.892 

78.76 

141.68 

7.657 

76.42 

137.46 


Entropy of 
Vaporization, 
aSv, ^ 
at satn.prase. 


At Normal Boiling Point 

At Nonnal 
Bolling Point 

Kcaj/mole 

cal/g 

B7D/lb 

cal/4eg mole 

6.896 

80.03 

143.96 

20.17 

6.643 

77.09 

138.67 

19.92 

6.711 

77.80 

140.09 

19.95 

6.267 

72.96 

131.24 

19.47 

6.519 

75.65 

13G.08 

19.66 

7.575 

75.60 

135.99 

1 

20.38 

7.329 

73.14 

131.56 

20.18 

7.358 

73.43 

132.09 

20.15 

7.398 

73.83 

132.81 

20.18 

6.969 

69.55 

125.11 

19.78 

7.262 

72.48 

130.3R 

20.01 

7.^*0 

70.36 

126.66 

19,93 

7.085 

70.71 

127.19 

19.72 

^^.918 

69.04 

124.19 

19.54 


For the process, C^n (llQ.) - C^Hn (gas), at saturation pressure at the Indicated temperature. 
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TABLE 30 - PARAFFINS, Cq 

HEAT AND ENTROPY OF VAPORIZATION, AT 26®C AND THE NORMAL BOILING POINT 

mrcH 31, 1944 



Foroula 


Normal 

Dolling 

point 


At 1 atm« 


Heat of Vaporization, aKv, at saturation pressure^ 


Entropy of 
Vaporization, 
oSv, 

A 

at ^tn.press. 



n-Octane. 

2- MethylHeptane ...... 

3- " . 

4- " . 

3-Ethylhexane . . . 

2 . 2 - Diffla thyIhexane. 

2.3- • . 

2.4- " . 

2,6- ■ . 

3.3- " . 

3.4- " . 

2- Metnyl-3-ethylpentane . . 

3- " -3- " 

2.2.3- TrlDethylpentane. . . 

2.2.4- - ... 

2.3.3- ^ ... 

2.3.4- " ... 

2,2,3,3-Tetramethylbutane . 


^ 8^10 


125.66 

117.64 
118.92 

117.71 
118.S3 

106.84 
115.60 
109.43 
109.10 
111.97 

117.72 

115.65 
118.26 

109.84 
99.24 

114.76 

113.47 

106.30 


At 25®C 

At Nonoal Bolling 

; Point 

At Normal 
Bolling Point 

Real/mole 

cal/g 

BUJ/lb 

Kcal/mole 

cal/g 

B7V/lb 

cal/dea mole 

9.915 

66.60 

156.14 

8.360 

73.19 

131.65 

20.96 

9.463 

63.02 

149.34 

8.03 

70.3 

126.6 

20.55 

9.520 

83.35 

149.92 

8.14 

71.3 

126.2 

20.76 

9.462 

83.01 

149.32 

8.100 

70.91 

127.56 

20.72 

9.475 

62.95 

149.21 

8.19 

71.7 

129.0 

20.91 

8.912 

78.02 

140.35 

7.73 

67.7 

121.7 

20.34 

9.271 

81.17 

146.00 

8.02 

70.2 

126.3 

20.63 

9.026 

79.02 , 

142.14 

7.62 

68.5 

123.2 

20.44 

9.046 

79.21 

142.49 

7.84 

68.6 

123.5 

20.51 

8.971 

76.54 

141.28 

7.82 

66.5 

123.2 

20.30 

9.315 

81.55 

^46.69 

8.02 

70.2 

126.3 

20.52 

9.207 

80.60 

144.99 

7.96 

69.7 

125.4 

20.47 

9.060 

79.49 

142.99 

7.91 

69.3 

124.6 

20.21 

6.623 

77.24 

138.95 

7.69 

67.3 

121.1 

20.06 

8.396 

73.50 

132.22 

1 

7.410 

64.87 

116.69 

19.90 

8.695 

77.87 

140.08 

7.78 

68.1 

122.5 

20.06 

9.012 

K 

76.90 

w. 

141.92 

7.610 

68.37 

122.99 

20*20 

10.24® 


161.3® 

7.56 

68.2 

119.1 

19.92 


6 For the process, (llQ.) • (gas), at saturation pressure at the inOicateO temperature,unless otherwise Indicated. 
^ Heat of sublimation, for the process, (solid) « (gas), at saturation pressure at the Indicated temperature. 
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Amarie*n Patrolaum Iniiihita RataarcK Projaet44 

HaliOAftl o* 5lftndu4i _W—Kington. D. C 


TABLE 4m - PARAFFINS, 

HEAT AND fW'H^OPY OF VAPORIZATION, AT 2S®C AND TRE NORttAL BOILING POINT 

rferch 31, 1945 


Compound 

Fonmila 

Normal 

BolllHR 

Point 

Heat of Vaporization, 6Hv, at saturation pressure* 

Entropy at 
Vaporization, 
aSv, 

at satn.press.* 

At 1 atm. 

At 2S®C 

At Normal Bolling Point 

At NoriDal 
Bolling Point 



kcal/mole 

cal/g 

BTU/lh 

kcal/mole 

1 

cal/g 

BTU/lb 

cal/deg mole 

n-Nonane . «..••• 


150.60 

11.099 

66.54 

155.67 

9,030 

70.41 

126.65 

21^30 

2*Ilethylootene. 

• 

143.26 

10.67 

83.2 

149.7 

8.76 

: 66.3 

122.9 

21,03 

3* • . 

m 

144.16 

10.69 

83.4 

149.9 

8.79 

66.S 

123,3 

21.06 

4- " . 

■ 

142.48 

10.69 

83.4 

149.9 

8.75 

68.2 

122.7 

21,06 

3*Ethylheptane'. 

• 

143. 

10.71 

83.S 

150.2 

8.78 

68.S 

123.1 

21.10 

4- • . 


142. 

10.71 

1 

63.5 

150.2 

8.76 

68.3 

122,9 

21.10 

2,2-Dimethylheptane. .•••*«•« 

• 

130.8 

10.10 

78.8 

141.7 

8.31 

64.6 

116.6 

20.56 

2,3- • . 

■ 

140.7 

10.46 

81.5 

146.7 

^ 8.53 

67.3 

121.0 

20.84 

2,4- " . 

• 

133, 

10.25 

79,9 

143.6 

6.45 

65.9 

118.5 

20.80 

8,5- • . 

« 

136. 

10.25 

79.9 

143.6 

8.51 

66.4 

119.3 

20.80 

2,6- • . 

n 

135.21 

10.24 

79.8 

143.6 

6.49 

66.2 

119.1 

20.60 

3,3- • . 

m 

137.3 

10.19 

79.8 

142.9 

6.44 

65.8 

116,4 

20.55 

3,4- * . 

a 

143. 

10,48 

81,7 

147.0 

6.69 

67.0 

121.9 

20.87 

3,6- • . 

a 

136, 

10.27 

80,1 

144.0 

8.52 

66.4 

119.5 

20.83 

4,4- ■ . 

» 

138. 

10.19 

79,5 

142.9 

6.45 

65.9 

1 118.5 

20.55 

2-nethyl-3-ethylhexftiie . 

■ 

139. 

10.48 1 

81.7 

147.0 

8.60 1 

1 

67.1 

120.6 

20.87 

2- • -4- ■ . 

m 

136. 

10.27 

60.1 

144.0 

8.52 

66.4 

119,5 

20.83 

3- ■ -3- • . 

a 

143. 

10.28 

80.2 

144.2 

1 

6.f4 

66.6 

119.8 

20.53 

3- • -4- • . 


143, 

10.50 

61.9 

147.3 1 

8.70 

67.8 

122.0 

20.90 

2,3,3-TrlBethylhexAn6. ....... 

a 

134. 

10.02 

78.1 

140.5 

6.31 

64.8 

116.6 

20.40 

8,2,4- ■ . 

a 

126.54 

9.69 

75.6 

135.9 

6.13 

€3.4 

114,0 

20.34 

2,2,5- * . 

a 

124.09 

9.601 

74,86 

134.66 

8.07 

62.9 

113.2 

20,31 

8,3,3- ’ . 

■ 

136. 

10.09 

70,7 

141,5 

6.36 

65.2 

117.3 

20.34 

2,3,4- ■ . 

• 

140. 

10.26 

60.0 

143.9 

8.53 

66.5 

119.6 

20.64 

2,3,6- • . 

a 

131.37 

9.900 

77,19 

138.66 

8.32 

64.9 

116.7 

20.5? 

2,4,4- ■ . 

a 

131, 

9.76 

76.1 

136.9 

6.20 

63.9 

IIS.O 

20.29 

3,3,4- • . 

m 

139. 

10.11 

78,8 

141.8 

8.40 

65.6 

117,8 

20.37 


a 

146.5 

10.36 

80.8 

145.3 

6.60 

67.1 

120.6 

20,50 

2,2-Dlfflethyl-3-ethylp6ntane. ... * 

a 

133.83 

10.04 

78.3 

140.8 

6.32 

54.9 

116.7 

20,43 

2,3- • -3- • . 

a 

142. 

10.17 

79.3 

142.6 

8.44 

65.6 

Ud.4 

20,32 

2,4- • -3- • . 

a 

136,73 

10.26 

80.0 

U3»9 

8.46 

66.0 

118.7 

20.64 

2,2,3,3-Tetranethylpentane . 

a 

140.23 

9.80 

76.4 

137.4 

8.43 

65.7 

116.2 

20.36 

2,2,3,4- ■ • . 

a 

133.01 

9.60 

76.4 

137.4 

B.19 

63.9 

114.9 

20.17 

2,2,4,4- ■ . 

a 

122.28 

9.11 

71,0 

127.8 

7.05 

61.2 

110.1 

i9«ea 

2,3,3,4- • . 

a 

141.54 

9.98 

77.8 

140.0 

6.35 

65.1 

117.1 

20.13 


•por the proceea, eaturftlon pressvre et the indicated temperature. 
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AaMricAn PatTplvva Inftitut* lUiMxeh Piowcl 44 


National Bur«ftu SUndafd* _ - -_WMtogton. D. C. 


HEAT AND ENTROPY 

TABLE Sm - ALKYL BENZENES, Cg TO Cg 
or VAPORIZATION, AT 2S^C AND THE NORflAL BOILING 

June 30, 1944; revised le^rch 31, 1945 

POINT 





Normal 

1 






Entropy of 



Boning 

1 Heat of Vaporization, aHv, 

. at satumion pressure^ 

Vaporization, 

1 


Point 







CkJ V , 

a 

CoDpounC ' 

Fonoula 








at satn.press. 



A 





At Nonzml 



At 1 ata. 

At 25''C 


At Normal Bolling Point 

Boiling Point 



*>0 

Kcal/fflole 

cal/g 

BTU/lb 

kc a 1 /mole 

cal/g 

BTU/lb 

cal/deg mole 

Benzene.. • • • • 

CqHq 

eo.io 

6.090 

103.57 

186.31 

7.353 

94.14 

169.34 

20.61 

I 1 ethylt)enzene (Toluene) ••«*«»« 

C 7 H 9 

110.62 

9.000 

90.55 

177.20 

0.00 

06.0 

156*2 

20.85 

Ethylbenzene.. • . « • 

S«10 

136.19 

10.097 

95.11 

171.09 

0.60 

81.0 

146.7 

21.01 

IfS-DlDethylbenzene (o-Xylene). . . . 

« 

144.42 

10.301 

97.7$ 

175.90 

8.00 

82.9 

149.1 

• 21.07 

1,3- ' (m- " ). . . . 

« 

139.10 

10.195 

96.03 

172.75 

0.70 

02.0 

147.4 

21.10 

1,4- " (p- • ). . . . 

• 

130.36 

10.120 

95.40 

171.61 

0.62 

61.2 

1 

146.1 

20.95 

n-Propylbenzene ...... . . . . . 

8*^12 

159.22 

11.049 

91.93 

165.37 

9.14 

76.0 

136.8 

21.14 

Isopropylbenzene (Cunene) 

• 

152.40 

10.709 

69.77 

161.46 

8.97 

74.6 

134.3 

21.08 

l-nethyl- 2 -ethylbenzene . 

• 

165.15 

11.40 

94.9 

170.7 

9.29 

77.3 

139.0 

21.2 

1- " -3- " . 

• 

161.30 

11.21 

93.3 

167.8 

9.21 

76.6 

137.8 

21.2 

1- " -4- • . . 

m 

162.06 

11.14 

92.7 

166.7 

9.18 

76.4 

137.4 

21.1 

1,2,3-Trlaetnylbenzene (Healnellltene) 

m 

176.15 

11.725 

97.56 

175.49 

9.57 

79.6 

143.2 

21.3 

0 

li 2 » 4 - * (Pseudocunene) 

a 

169.25 

11.457 

95.33 

171.4$ 

$.30 

78.0 

4 

140.4 

21.2 

l, 3 f 5 * * (Hesltylene) • 

» 

164.70 

11.346 

94.40 

169.82 

9.33 

77.6 

139.6 

21.3 


® Tor tne process, CmHn(liQ*) * Cg^tgas), at saturation pressure at the indicated temperature. 
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AatricAn PttroUum IapUIuU lUtMfch 

N«H<>ft tt Bm—u Sl«i>d*idi _ _, . _ . __ W«thlfi9ton D 


T*BLE em - Auoru CYCLOPOJTANES, Cg to 
HEAT AND ENTROPY OF VAPORIZATION. AT 2S®C AND THE NOWIAU BOILINO POINT 

narch 31, 1945 


CoiDpoun<3 

Formula 

Normal 

Bolling 

Point 

Heat of Vaporization, aKv. 

at saturation pressure^ 

1 

1 Entropy of 

Vaporl2ation. 

' aSv* 

^ y. S3 tn.p res s *® _ 

At Normal 
Hollln<: Point 

At 1 atm* 

At 2S® C 

At Normal Bolling Point 

“c 

Kcal/fflole 

cal/g 

1 

0 ru/ib 

kcal/mole 

cal/g 

BTU/Ih 

cal/de'^ mole 

Cyclopentane.. 

^5«10 

4de26 

6.01 

97.1 

174.7 

6.63 

93.1 

167.5 

20.26 

Kethylcyclopentan^ • • . .. 

C6«12 

71.01 

7.660 

H9e03 

161*59 

7.00 

f‘3.2 

149*6 

20.30 

Ethylcyclcpentane . 

C 7 WU 

103.45 

0*70 

60*6 

159*4 

7*69 

76*3 

1 

140*9 1 

20.42 

li 1-Dimethyl eye lopentane. 

n 

07.5 

8*10 

^2.5 

146*4 

7.32 

74.6 

134.1 

20.3 

cle-l,2-Dlmethylcyclopentane. . « » • 

fl 

99e3 

6*46 

66.4 

155.4 

7.56 

77.0 

13b.5 

20.3 

trans*lp2- " « . • . . 

n 

91*9 

6*24 

83*9 

ISIeO 

7.41 

75*5 

135*8 

20*3 

ClS-1.3- * . 

« 









trand-la3- • . 

■ 

90*8 

b*21 

63e6 

150*4 

7.39 

75.3 

135*4 ' 

20.3 


* For th« process, C^H^ (IKJ.)- C^Hn (gaa), at saturation pressure at tPe indicated teBperature. 
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American Petroleum Inetitute Reeeexeh Proiect44 

Neltonel Bureau oi Standeida Weehin^terv D. C. 


Tj\BLE 7m - ALrarL CYCLOHEXANES, to 
HEAT AND DJTROPY OT VAP<»I2ATI0N, AT 2S®C AND THE NORilaL BOILING POINT 

Harcii 31, 1946; March 31, 1947 


1 

Compound 

1 1 

1 

Formula 

1 Normal 
Bolling 
Point 

Heat Of vaporization, aHv, at saturation pressure^ 

Entropy of 
Vaporization, 

4SV. 

at aatn, pressure^ 

At 1 atm. 

At 25®C 

At Normal Bolling Point 

At Normal 
Bolling Point 

OC 

kcal/mole 

cal/g 

BTU/lb 

kcal/mole 

cal/g 

BTU/lb 

cal/deg mole 

Cyclohexane . • ... , • 

1 

CgHis 

80.74 

7,895 

93,81 

160.75 

7.19 

85,4 

153.7 

20,30 

1 

1 

Methylcyclohexane . 

S»14 

100.94 

8.451 

86,07 

154,63 

7.58 

77.2 

138.9 

20.26 

Ethylcyclohexane. 

%”l6 

131.79 

9.673 

86.21 

155.07 

8,29 

73.9 

132,9 

20.47 

1.1-DIraethylcyclohexane . • • 

e 

119.54 

9.043 

60,59 

144,97 

7.88 

70.2 

126.3 

20,06 

cls-l,2“Dlmethylcyclohexane . 

e 

129.73 

9.492 

64,59 

152,17 

6,18 

72.9 

131,1 

20.29 

trin8-l,2- “ . 

n 

123,42 

9.167 

81.70 

146,96 

1 

7.98 

71,1 

127.9 

20.13 

cIs-l.S-** " . 

n 

120,09 

9,136 

81,42 

146,46 

7.96 

1 

70,9 

127,6 

20,25 

trans-1,3-^ " . 

n 

124.45 

9.368 

63.49 

150,18 

6,09 

72.1 

129.7 

20,35 

C15-1.4- " . 

n 

124,32 

9,328 

83,13 

149,54 

0.07 

71,9 

129.4 

20.30 

crans-1,4- " . 

m 

119.36 

9,052 

80,67 

146.11 

7.90 

70.4 

126,6 

20.12 


a 


For tha process, Ct^Hn at saturation pressure at the indicated temperature. 

Formerly labeled "trans"; see footnote d of Table 7a, ^ Formerly labeled "cis"; see footnote e of Table 7a, 
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Amftric4n P^lroUusv IntUtuU fl**ft4tch Pro|*e1 44 

_ - - - - w-W"?*-. Dj: 


TABLE Bin (Part 1 ) - tIONOOLO'INS, to 
HEAT AND ENTROPY OP VAPORIZATION, AT 25^0 AMD THE t^WlAL BOILINO POINT 

narch 3l, 1946 


♦ 

Coapound 

1 Pnrnnl a 

Nomal 

Dolling 

point 

Heat of Vaporization, oHv, 

, at saturation pressure^ 

Ditropy of 
Vaporization, 

oSv, 

at satn.prees.^ 

r V4 

At 1 atm. 

1 

At 25®C 

At Nomal Bolling Point 

At Normal 
Dolling Point 

1 

®c 

Real/sole 

cal/s 

0TU/1P 

Kcal/mole 

cal/g 

BTU/lt 

cal/deg mole 

Ethene (Ethylene) . 

C2H4 

-103.71 

- 

- 

• 

3.237 

115.39 

207.56 

19.10 

Propene (Propylene) . 

C3H6 

-47.70 

- 


- 

4.402 

104.62 

118.19 

19.52 


C4H8 

-6.2s 

4.87 

66.8 

156.1 

5.238 

93.36 

167.93 

1 

19.62 

.. 

• 

3.72 

5.30 

94.5 

169.9 

5.580 

99.46 

178.91 

20.15 

trao8-2- *... 

• 

0.88 

5.1s 

91.8 

165.1 

5.439 

96.94 

174.37 

19.65 

241ethylprcpene (Isobutene). 

• 

-6.90 

4.92 

87.7 

167.7 

5.286 

94.22 

169.48 

19.8S 


® Por the process, (llq.) - saturation pressure at the Indicated teoperature. 
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Amttietit P«troUuB fUsMreh Protect 44 


Nttionkl Buimu of Sundatd* _Wiihingfan. P. C. 


TABLE On - Hg, C , CO 

HEATS OF CCMBUSTION, AT aS®C ^ 

April 30, 1045; May 31, 1945 





Heat of Coml>uBtlon« 

- aHC®, 

Compound 

Formula 

state 

Reaction 

at 25^C and constant 

pressure^ 




« 

kcal/mole 

cal/g 

BTU/lb 

Hydrogeru. 

«a 

gas 

H 2 (ga 8 ) ♦ i 0 g(ga 8 ) a HgO (llq.^) 

60.3174 

33667e6 

60957.7 

Hydrogen. 

Ha 

gee 

Hg(gsa) * i Oglgas) s HgO (gas) 

67e7979 

2d669e6 

51571*4 

Carbon» • # « e « # • « • 

c 

solid. 

graphite 

C( 80 lld, graphite) ♦ Oglgas) = COgCgas) 

d4«O510 

7831.1 

14086.8 

Carbon monoxide . 

CO 

gas 

CO(gas) * i 02(gas) a COgCgae) 

67e6361 

2414.7 

4343.6 


* The values In this table are given to more significant figures than are warranted by the absolute accuracy of the 
Individual values, in order to retain the significance of certain differences. 

^ -oHc® represents the heat evolved In the combustion of the given compound in the state Indicated, In gaseous oxygen 
to fora the products indicated, at 25®C and constant pressure, with all the reactants and products in their appro¬ 
priate standard reference states. 

® llq. » liquid. 
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As«rlo4i> Fttroliua liuiihit* fiMMfch Project 44 


N4tl«l\4l BuTMU oI StAAdtfd* 


WAAhington. D. C. 


TABLE In - PARAFFINS, TO C5 
HEATS OF COMBUSTION, AT 25®C ® 
Karen 31, 1944; April 30, 1945 


Compound 

Fonoula 

State^ 


neat of CLmPustlon, 

at 25^0 and constant nresaure. t 

format 


HgO (llq.) and CC^ (gas) 

HgO (gas) and COg 

(gas) 

, kcai/BOle 

cal/g 

BTU/lb 

kcai/aole 

cal/g 

BTU/lb 

. . 

CH, 

gae 

212*798 

13265.1 

23861. 

191.759 

11953*6 

21502. 

Ethane * . . . . . . » 

C2«6 

gee 

372*820 

12399*2 

22304. 

341*261 

11349.6 

20416* 

Propane . 


gas 

530*606 

12033.5 

21646* 

468.527 

11079.2 

19929* 

n 

n 


526.782 

11946*8 

21490* 

484.704 

10992.5 

19774* 

n^Butane «•«•#<«.#•••« 

C4H10 

gas 

667*982 

11037*3 

21293* 

635.384 

10932.3 

19665. 

• 

• 


682*844 

11748*9 

21134. 

630*246 

10843.9 

19506. 

2-Hetnylpropdne (laobutane) » . * 

• 

gas 

666*342 

11609.1 

1 

21242. 

633.744 

10904.1 

19614. 

• . . e 

A 1 

llqe^ 

661.625 

11727*9 

21096. 

629*027 

10822.9 

19466, 

. . 

C5«12 

ges 

845*16 

11714,6 

21072. 

782.04 

10839.7 

19499* 

fl 

A 

llQ. 

838.80 

11626.4 

20914* 

775,68 

10751.6 

19340. 

2«nethylbutane (iBopentane) • » « 

• 

gas 

843*24 

11680.0 

21025* 

780*12 

10613.1 

19&1. 

i e e e 

■ 

Ilq* 

837.31 

11605.5 

20877. 

774.19 

10730.9 

19303. 

2,2*DiiBethylpropane IKeopentane)* 

M 

gas 

840*41 

11649*8 

20956* 

777.37 

10775.0 

19362. 

• 

• 

llq.^ 

835.18 

11676.3 

20824. 

772.06 

10701.4 

19250. 


Th- In rhiB tahia are elven to more elgnlflcant figures than are warrante* by the absolute accuracy of the indl- 

«dull S^ordt? to ”tl!n ?he significance of the small dlfferencee between the liquid and gaseous states and, 

to a leaeer extent, between isoners. 
llQa 8 liquids 

JSjSStflSS-prSSS ;i°Se;rMp?;p?u«"Ji3Sn, rTprinc. .ftps, unlepp 


At eaturatlcn preeeure 



















142 


SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


AmericAn P«(rol«UB Institute R«i««fch Project 44 


National Biireau oi Standard! WMhmgton. D. 


TABLE 2n - PARAFFINS, Cg AND 
HEATS OF COMBUSTION, AT 25^C ^ 
Marcn 31, 1944; April 30, 1948 


Compound 

Fornula 

RratiA^ 

Heat of Combustion, 

at 2S^C and constant pressure, to fom^: 

w vO 4rO 

HgO (llq.) and COj 

. (gas) 

fl 

KgO (gas) and COg 

(gat) 


kcal/mole 

cel/g 

BTU/lb 

Kcal/mole 

cal/g 

BTU/lb 

... • 


gas 

1002.57 

11634.5 

20928. 

926.93 

10700.0 

19391, 

n 

♦ 1 «« • 00449 ♦ 

i» 

llQ. 

095.01 

11546.8 

20771. 

921.37 

10692.2 

19233. 

B^Mathylpentane . 

a 

gas 

1000,87 

11614.8 

20893. 

927.23 

10760.2 

19356. 

■ 

4 

llq* 

993.71 

11631.7 

20743. 

920.07 

10677.1 

19206. 

3«>Ket&ylpentan4. 

fl 

gas 

1001.51 

11622.2 

20906. 

927.07 

10767.6 

19369. 

• 

fl 

11^. 

994.25 

11538.0 

20755. 

920.61 

10683.4 

19216. 

2,2-DliD4thylbutdne. « .. 

a 

gas 

998.17 

11583.5 

20837. 

924.53 

10728.P 

19299. 

■ 

fl| 

lid. 

991.52 

11506.3 

2069B. 

917.88 

10651.7 

19161. 

2,3-DlmethvXt>ut0ne. 

a 

! 

gas 

1000.04 

1160S.2 

20876. 

926.40 

10750.6 

19338. 

fl 

n 

llq. 

993.05 

11524.0 

20730. 

919.41 

1 

10669.5 

19192. 

n-Heptane * • » * ... 

C7»16 

, 

gas 

llfO.Ol 

11577.2 

20826. 

1 

1075.85 

10737,2 

19314. 

4449 

a 

lid. 

1161.27 

11489.9 

20668. 

1067.11 

10650.0 

19157. 

S-HethylHexane.' 

fl 

gas 

1156.30 

11560.1 

20795. 

1074.14 

10720.2 

19284. 

H 

• »«««•« 

f» 

IJq. 

1149.97 

11477.0 

20645. 

1065.81 

10637.0 

19134. 

3*M4thylliexane* » ... 

a 

gas 

1158.94 

11566.5 

20806. 

1074.70 

10726.6 

19295. 

ft 

4949 4#449 

a 

lid- 

1160.55 

11462.8 

20655. 

1066.39 

10642.8 

19145. 

3 -Ethylpentane. 

a 

gas 

1159.se 

11S72.7 

20817. 

1075.40 

10732.7 

19306. 

a 

«•»••*•*** 

a 

llq. 

1161.13 

11488.8 

20666. 

1066.97 

10648.6 

19155. 

2,2-Dloethylpentane . 

a 

gas 

1155.61 

11533.3 

20746. 

ia/1.4S 

10693.3 

19235. 

fl *•••••• 

a 

llq. 

1147.06 

11455.8 

20607. 

1063.69 

10615.9 

19096. 

2,3-DlcDethylpentane. 

fl 

gas 

1187.28 

11549.9 

20776. 

1073.12 

10710.0 

19265. 

t •«♦♦••• 

• 

ltd* 

1149.09 

11468.2 

20629. 

1064.93 

10626.3 

19118. 

2,4-OliDethylpentane. 

« 

gas 

1156.60 

11543.1 

20764. 

1072.44 

10703.2 

19253. 


■ 

llq. 

1148.73 

11464.6 

20623. 

1064.57 

10624.7 

19112. 

3,3-Dlmethylpent8ne e .. 

H 

gas 

1156.73 

11544.4 

20766. 

1072.57 

10704.5 

19255. 

4 4 # 4 # 4 4 

fl 

lid. 

1148.83 

11465.6 

20625. 

1064.67 

10626.7 

19114 

2,2,3-Trlmethylbutan0. 

• 

gas 

1155.94 

11536.6 

20762. 

1071.78 

10696.6 

19241. 

fl 

■ 

llq. 

1148.27 

11460.0 

20614. 

1064.11 

10620.1 

19104. 


a see footnote a of Table In. ^ llq. “ liquid- ® See footnote c of Table In. 
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NalionAl 8ui««u of 


Amoricon P«tTol»uin Inalihifo Rotouch Projod 44 


Wuhin^tcn. D. C. 


n-octane 


2 -Kethylheptane 


3-Methyltieptane 


4-Kethylheptane • • . s 


3*Ethylh6xane 


2 , 2 -Dlffletnyiriexan 0 


Z iffletnyihexana 


2,4>DlDe t (\y Ihexane 


2 ime thy Ihexane 


3f3«DliDethylhaxana 


3»4>Ulffi6thylh«xan6 


2«H6thyl*3*ethyIp6ntand 


3-He thyl-3-ethylpentane 


2|2,3-Trlmethylpentan6 


2f2,4^TnDethylpentane 


2 ,3, S^TrlBd t hy 1 pen tane 


2,3,4-Tnsethylpentane 


TABLE 3n - Fi^RAFPlNS, Cq 
HEATS OF COMBUSTION, A? 2S^C ^ 
March 31, 1944; April 30, 1*^45 



Formula State 


ItQ. 


110 . 


liq. 


liq. 


Ilq. 


llg. 


llg. 


Heat of Combustion, -aHc®, 
at 25^C ano constant pressure, to form^: 


HoO (Itq.) ami CO.^ (gas) 


kcal/mole 


1317,46 

1307.53 

1315.76 


llq. 1306.28 


1316.44 

1306.92 

1316.57 

1307.09 

1316.07 


llQ. 1307.39 


1313.56 

1304.64 

1316.13 


llq. 1306.06 


1314.83 
1305.00 
1314.05 
1305.00 
1314.65 


llq. 1306.66 
gas 1316.36 
llq. 1307.04 
^8 1316.79 
llq. 1307.56 


1315.60 

1306.60 
1314.66 
1305.63 
1313.69 
1305.29 
1315.54 


2 , 2 , 3 , 3 *Tetrafflethylbutane « . 


llq. 1306.64 
gas 1315.29 
llq. 1306.20 
gaa 1313.27 
solid 1303.03 


cal/g 


11533.9 

11447.1 


11519.1 


11436'.1 

11525.1 

11441.7 

11526.2 

11443.2 

11820.8 

11445.6 
11499.9 

11421.8 

11522.4 

11441.2 
11511.0 

11431.9 

11504.2 

11424.9 

11509.4 

11430.9 

11524.4 
11442.0 

11528.1 

11447.5 

11520.2 

11440.7 

11509.5 

11432.2 
11501.0 

11427.5 

11517.2 

11439.3 
11515.0 
11436.1 

11497.3 

11407.7 


BTV/lb 


20747. 

20591. 

20721. 

20572. 

20732. 

20S82. 

20734. 

20504. 

20730. 

20569. 

20666. 

20546. 

20727. 

20501. 

20706. 

20564. 

20694. 

20551. 

20703. 

20562. 

20730. 

20503. 

20737. 

20592. 

20723. 

20680. 

20703. 

20564. 

20688. 

20556. 

20717. 

20577. 

20713. 

20572. 

20602. 

20520. 


HoO (gas) and CC 2 (gas) 


KCaI/mole 


1222.77 

1212.05 

1221.08 

1211.60 

1221.76 

1212.24 

1221.89 
1212.41 

1222.19 
1212.71 
1210.00 

1209.96 
1221.4$ 
1212.10 

1220.15 
1211.12 
1219.37 
1210.32 

1219.97 
1211.00 
1221.66 
1212.36 
1222.11 

1212.90 

1221.20 
1212.12 

1219.98 

1211.15 
1219.01 
1210.61 
1220.66 
1211.96 
1220.61 
1211.60 
1216.59 
1208.35 


cal/g 


11.70S.C 

10610.2 

inc^o .2 

10607.2 

10696.2 
10612.8 

10697.3 

10614.3 

10699.9 

10616.9 
10071.0 

10592.9 

10693.5 

10612.3 
10682.1 
10603.0 

10675.3 
10596.0 

10660.5 
10602.0 

10695.5 

10613.9 

10699.2 

10616.6 

10691.3 
10611.6 
10680.6 

10603.3 

10672.1 
10596.6 

10660.3 

10610.4 

10606.1 
10607.2 

10666.4 
10578.8 


BTU/lb 


19256• 
19100. 
19230. 
190t0. 
19240. 
19091. 
19243. 
19093. 
19247. 
19090. 
19195. 
190S5. 
19236. 
19090. 
19215. 
19073. 
19203. 
19060. 
19212. 
19071. 
19239. 
19092. 
19246. 
19101. 
19232. 
19009. 
19212. 
19073. 
19197. 
19065. 
19226. 
19006. 
19222. 
19060. 
19191. 
19029. 


^ Bee footnote a of Table In. 


llq. B liquid; solid « crystalline solid. 


^ See footnote c of Table In. 
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A»*ric*n PatroUam Irulltat* fUMueh 44 


N«Hon4l Bucmu oi Sundftrdt 


«» 

TABLE 5n 

HEATS 

- AUOrt BENZE?eS. Cg to 

OF C<M03TION, AT 2S®C 

Karen 31, 1945 









Heat of Combustion* 

1 

P 






at 2 &^C and constant preaaure. to fom^; 


CoapounO 

Pormule 

stae«* 

H^O (llq.) and CC^ (gas) 

HgO (gas) and CO 2 

(g..) 




Real/mole 

cal/g 

BTU/lb 

Rcal/mole 

cal/g 

BTU/lb 

Benzene.. • 



739.06 

10102.4 

16172. 

757.62 

9696.4 

17446. 

• 

• 


700.98 

9996.7 

17966. 

749.42 

9594.7 

17259. 

nethylbenzene (Toluene) • • . 

C 7 H 8 

see 

943.56 

10241.4 

16422. 

901.50 

9784.7 

17601. 

■ 

• 

liq. 

934.50 

10142.8 

16245. 

692.42 

9666.1 

17424. 

EUiylbenzene. 

Ce”io 

gee 

1101.13 

10372.4 

16658. 

1046.53 

9676.9 

17767. 

• 

■ 

liq. 

1091.03 

10277.2 

18487. 

1036.43 

9781.7 

17596. 

1 , 2 - 0 li&etnyIbenz«ne (o-Xylene). 

• 

gas 

1096.54 

10346.0 

18614. 

1045.94 

9852.6 

17723. 

• 

• 

llq. 

1066.16 

10250.2 

16436. 

1035.66 

9754.7 

17647. 

l»301methylbenzene (a*Xylene). • . . • . 

• 

gas 

1098.12 

10344.0 

18607. 

1045.52 

9646.5 

17716. 

fl 

• 

llq. 

1067.92 

10247.9 

16434. 

1036.32 

9752.4 

17543. 

l»4-0iaethylbenzene (p^Xylene). 

• 

gas 

1096.29 

10345.6 

18610. 

1046.69 

9650.1 

17719. 

• 

• 

llq. 

1086.16 

10250.2 

16438. 

1035.66 

9764.7 

17647. 

n^Propylbenzene . • « • • . 

C 9 H 12 

gas 

1256.24 

10469.1 

18832. 

1195.12 

9943.9 

17887. 

« 

■ 

llq. 

1247.19 

10377.2 

186^. 

1164.07 

9862.0 

17722. 

Isopropylbenzene (Cumene) 

• 

gas 

1257.31 

10461.4 

16816. 

1194.19 

9936.2 

17873. 

• 

• 

llq. 

1246.52 

10371.6 

18657. ^ 

1183.40 

9646.4 

17712. 

l^etnyl-S^ethylOenzene.. 

« 

gae 

1256.66 

10456.0 

18608. 

1193.64 


17864. 

■ 

• 

llq. 

1245.26 

10061.1 

16638. 

1162.14 

9636.9 

17693. 

l-flatnyl-3-ethylbenzen6 .. 

■ 

gas 

1255.92 

10449.6 

18797. 

1192.80 

9924.6 

17853. 

■ 

• 

llq. 

1244.71 

103^.6 

IB630. 

1181.69 

9831.3 

17666. 

l^tny 1-4 •ethylbenzene ......... 

• 

gae 

1255.59 

10447.1 

18792. 

1192.47 

9921.9 

17846. 

■ 

• 

llq. 

1244.45 

10354.4 

18626. 

Udl.33 

9629.2 

17681. 

1»2,3-Trlc)ethylbenzene (KemimeXlltenel . 

■ 


1254.06 

10434.6 

18770. 

1190.96 

9909.3 

17826. 

• • . 

• 

llq. 

1242.36 

10337.0 

18594. 

1179.24 

96U.8 

17660. 

1 » 4-lYimeUiylbenzene (PeeuOocinene) • * 

• 

gas 

1253.04 

10426.6 

18754. 

1189.92 

9900.7 

17809. 

i 

e 4 

• 

nq. 

1241.68 

10330.6 

16663. 

1178.46 

9806.3 

17838. 

l»3»$-ltifietnylbenzene (neeltyleoe) . « . 

• 

gas 

1262.63 

10421.6 

18747. 

1189.41 

9696.4 

17802. 

• . • • 

• 

llq. 

1241.19 

10327.2 

18577. 

1178.07 

9602.1 

17038. 


^ llq. s liquid 
^ Sea footnote c of IV&ble In« 
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As^rioAfi P«kr^«uA Irutiluta R — Pioi«c1 44 

WBWflftAl cl 8lin4it4» _^ 

TABLL «n (Part 1) • fONOCLOlNS, C^ to 
HEAT OF CCHBUSTICW, AT 
October 31» 1P4S 


CoBpound 

ronnule 

Heat of Coobustlcn» •oKc^» 

at 2 S^ and constant pressure* to foriL^; 

State® 

H 2 O Cllq.) and COe 

(gas) 

H^O (gae) and CO 2 (gae) 

kceVmole 

caVg 

BTU/lb 

kcal/mole 

cal/g 

BTU/lb 

Etbene (Ctnylene). 

m 

gas 

337.234 

12021.7 

21625. 

316.1«S 

11271.7 

20276. 

1 Fropene (Propylene). 

C 3 K 6 

gae 

491.987 

11692.3 

21032. 

460.426 

10942.3 

19683. 

l^utene .... 

C4He 

gee 

649.7S7 

11581.3 

20833. 

6(77.679 

10631.3 

19464. 

1 • 

• 

lie. 







I cle- 2 -fiutena .. 

11 

gaa 

646.115 

11 SS 2.0 

20760. 

606.037 

lOdCe.O 

19431. 

1 • 

• 

llQ* 







1 tr^n 8 * 2 -Gutene ..*. 

« 

gee 

647.072 

11533.4 

20747, 

604.994 

10783.4 

19397. 

1 • 

■ 

llQ. 







2HKethyIpropane (Isobutene). ..••••• 

• 

gee 

646.134 

11616.7 

20716. 

604.€56 

10766.7 

19367. 

\ • 

• 

Uq. 







l^Pentene. . « • ... 

CgHlO 

gae 

806.65 

11505.1 

20696. 

754.25 1 

107S5.1 

19346. 

1 • 

« 

llq. 




1 



cl 8 - 2 ^entene. 

• 

gee 

805.34 

11463.6 

20657. 

762.74 

10733.8 

19308. 

1 • 

• 

llq. 








■ 

gae. 

804.26 

11468.1 

20629. 

751.66 

10718.1 

19280. 

1 ■ 

« 

llq. 








• 

gae. 

803.17 

11452.6 

20601. 

750.57 

10702.6 

19252. 

1 • 

• 

llq. 







3-nethyl^l-butene. 

• 

Em 

604.93 

11477.7 

20646. 

752.33 

10727.7 

19297. 

« 

• 








2-l1ethyl-2*butene. 


Wm 

601.68 

11431.3 

20563. 

749.06 

10661.3 

19214. 

• 

• 
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WBihiA^toii D C 


1IQ» s liquid 

^ See footnote o of Table In 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


K«ltor\Al of StAndAidt 

) ~ 


Coflpoufld 




Cl$-2-Kexena 


trans-2-Hexene 


cls-3-Mex6ne 


trans-3-Hexene 


2-llethyl-l-pentene 


3- flethy 1-1 - pen te ne 

4- Methy1-1-pentene 


2-HethyI-2-pentene 


els (?)-3-Methy1-2-pentene 


trans (?)-3-Methyl-2-p6ntens 


cls(?)-4-Methyl-2-penten6 


trans (?)-4-Methvl-2-pentene 


2-Ethyl-l-Puten$ 


2j3-Dlmethyi-i-Putene 


3-3-DlDethyl-l-biitene 


2,3-Dloethy1-2-butene 

B 

* llq, = ll<iul<l 
^ See footnote c of Table In. 


Ain«ncAn P«tvoUusn Inttitut* RM«4xeh PraiBd 44 


_ Wfhi«f<oii> O. c 

TABLX On (Part 2) - riOiNOau:F!NS. Ce 
HEAT :0:IBUSTI0M, AT 25^ C. 




October 31. 

1045 









Heat of CoiQDustlon. -aHc^. 





Scate® 


at 2S®C 

and constant pressure# to foro^: 



ForiDula 

HgO (llq.) and CO^ 

(gas) 

H^O (gas) and CO^ 

(gas) 




Kcal/oole 

ca ]/g 

8TU/lb 

kcal/aole 

caVg 

8T1VU 

e 

CeH^ 

aas 

064.26 

11456.0 

20611. 

901.14 

10706.0 

19262. 



llQ. 








■ 

gas 

062.66 

11430.0 

20577. 

699.54 

I066v^0 

19228. 


• 

iiq. 








■ 

gas 

061.66 

11427.1 

20S55. 

698.54 

10677.1 

19206. 


if 

Xlq, 








•1 

gas 

'>62.66 

11430,0 

20S77. 

899.54 

10609.0 

19228. 



110. 








• 

gas 

061.66 

11427.1 

2055$. 

696.54 

10677.1 

19206. 


m 

iio> 








• 

^S 

960,66 

11415.2 

20534. 

697.54 

10665.2 

19165. 


■ 

llq. 



1 





M 

gae 

963.20 

11445.4 

20566. 

900.06 

10695.4 

19239. 


■ 

110. 








■ 

gas 

062.S6 

11437.6 

20575. 

699.44 

10637.6 

19225. 


m 

llq. 








■ 

gas 

039.26 

11396.6 

20504. 

896.14 

10646.6 

19155. 


* 

llq. 








It 

gas 

060,00 

11406.2 

20516. 

696.78 

10656.2 

19169. 



llq. 








R 

gas 

050.no 

11406.2 

20516. 

696.78 

10656.2 

19169. 


l» 

Ilq. 





1 



■» 

gas 

960.96 

11416.6 

20540. 

897.64 

10668.8 

19191. 


■ 

llq. 








■I 

gas 

959.96 

11406.9 

20519. 

896.84 

10656.9 

19170. 


• 

llq. 





> 



■ 

gas 

961.30 

11422.6 

20548. 

898.18 

10672.6 

19198. 


■ 

llq. 




1 




m 

98 

959.44 

11400.7 

20508. 

696.32 

10650.7 

19159. 


n 

llq. 








n 

gas 

959.97 

11407.0 

2051Q. 

696.65 

10657.0 

19170. 


n 

llq. 




1 




« 

gas 

056.31 

11387.3 

20464. 

895.19 

10637,3 

19135* 


• 

llq. 
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BuMtt «l Standard* 


AmtnMft PatroUwB R«i«*reh 44 


TABLE 9n {Part 1) - MONOOLEPINS, C 7 
HEAT OF CO;©USTICN, AT 2S®C 
October 31f 1943 


WMhiiteton D. C. 


Compound 


Hoat of CoeiDU!)tion» -aKc^i 
at 25®C and constant pressure, to foro^ 


Fomula State* 


H 2 O (llq.) and CO^tgae) 


H 3 O (gas) and CO^ (gaa) 


3 s liquid* 

^ 9a« footnote c of Table In 


kcal/nole caVg 9Tt»/lb Kcal/nole caX/g 


BTU/lb 


1 -Heptene 


ela*'2-41eptene 


trana^S •Heptane 


cle-3^)eptene 


tran 0 * 3 *Heptene 


2 -?letnyl-l-hexene 


3-f1ethyl-l-nexene 


4^Metnyl-l>nexene 


S-Me tnyl-l*hexene 


2 ^ thy 1 - 2 -hexene 


ele- 3 «»ethyl -2 •hexane 


trarka-3-i1e thy 1 - 2 -hexene 


0 ie- 4 -l 1 etnyl ** 2 -hexene 


tranB-4-»1ethyl^-hexene 


c iB- 5 -tlethyl-<^-hexene 


tran 8 - 6 -^thyI- 2 -haxene 


cle-2-nethyl-3-hexene 


tr«n8-2-4tothyl •3-hexene 


e 1 e-3-He thyl -3-hexene 


trane-3-i'tothyl-3-hexene 


C 7 H 14 


lid. 


IIQ. 


llq. 


lld» 


lid. 


lid. 


lid. 


lid. 


llq. 


lid. 


llq. 


llq. 


lid. 


1121.6? 11424,6 20&61. 104^.03 10^74.6 


1120.0P 11403.3 20522. 1046.4S 10653.3 


lllo.O* 11393.1 20503. 1045.45 10646.1 


1120.09 11400.3 20522. 1046.45 10653.3 


im.OP 113'>8.1 20503. 1045.45 1^640.1 


llie.oe 11307,8 20485. 1044.44 10637,0 


1120.52 11413.7 20531. 1046.93 10663.7 


1120.62 11413.7 20531. 1046.«0 10^63.7 


1110,03 11407.2 20520. 1046.34 10657.2 


1116,60 11373.6 20459. 1043.04 L0623.6 


1117.3? 11330.1 20471, 1043.63 10630,1 


1117,32 


1110.02 


ltd. 


llQ. 


lid- 


lid. 


11390.1 20471. 1043.60 10630.1 


1114.02 11307.4 


20502. 


1^45.30 10647.4 


11387,2 20404, 1044.30 10637.2 


1118.30 11390.9 20490. 1044.74 10640.9 


1117.39 11380.7 


20472, 1043.74 10630,7 


1118.38 11300.9 20400. 1044.74 10640.9 


1117.30 11300.7 20472. 1043.74 10630.7 


1117.32 11330.1 20471. 1043.00 10630.1 


1117.32 11330.1 20471. 1043.88 10630.1 


19202. 


19172. 


19154, 


19172. 


19154. 


19136. 


19192. 


10162. 


19170, 


19110. 


19122, 


10122 , 


19163. 


19134. 


19141. 


19123, 


19141. 


19123. 


10122. 


19122. 


Y4Mn O • 41 * II 
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WibenAl flamw fli _ ___ WiihifigVrft, P . C. 

TABIE 9n (Part Z) - rtONOOLEFINS^ C? 

HEAT or COMBUSTICW AT 2S®C 
October 31> 1945 


Coopound 

FomuU 

state® 

Heat of Combustion, 

at 2 S 0 C and constant pressure# to foro^: 

* 

HgO <llq.) and CO^ 

(£..} 

H^O (gas) and CO^ 

(gaa) 

keel/sole 

cal/g 

BTU/lb 

Kcal/nole 

cal/g 

ero/ib 

S'Cttiyl-l-panteno 

' ^7«14 

^8 

1119.72 

11304.3 

20496* 

1045*08 

10544.4 

19147* 

« 

• 

llq. 







3«CUiyl*I*pent6ne .*•••••«•«•• 

• 

gee 

1121*24 

11420*0 

20542. 

1047*60 

10670*0 

19193. 

■ 

1 

llq. 







2»3*-Dlinethyl*l»pentene« ••••••«*« 

■ 

gad 

1117.06 

11377.4 

20466* 

1043.42 

10627*4 

19117. 

« 

t 

llq. 







2»4-DlBet^l-l-pentene« 

a 


1116.39 

11370*5 

1 20454. 

1042.74 

10620*5 

1 

19104* 

• 

■ 

llq* 





1 


3 ,3-Dinethy 1 <- 1 -pentane. • • ... 

• 

gas 

1119*41 

11391*2 

20441* 

1044.77 

10641*2 

19142* 

• 

« 

llq. 







3 »4*Dioe thy 1-1-pan tene. 

• 

sas 

1118*46 

11396*9 

20501* 

1045*32 

10646*9 

19152* 

t 

t 

llq. 







4*4-DlD6thyl*l-pentene. 

« 

gas 

1117.29 

11379.9 

20470* 

1043*65 

10629.8 

19121* 

■ 

• 

llq. 







3«Cti\yI-2-pentana • . . ... 

■ 

gas 

1117.44 

11386.4 

20482* ' 

1044*30 

10636*4 

19133. 

• 

* 

llq. 

1 






2 >3-Dlaethy 1-2-pentane. 

• 

gas 

1115*46 

X1361.1 

20437. 

1041.82 

10611*2 

19066* 

• 

« 

1 

llq. 

1 






2,4-Dioethyl-2-pent6na... • 

■ 

gaa 

1114*08 

11356.3 

20426. 

1041.34 

10606*3 

19079. 

t 

• 

llq. 

1 






cls-3>4-DlDethyl-2-pentane. 

1 

• 

1 

^e 

1115*66 

11363.2 

20440* 

1042.02 

10613*2 

19091* 

• 

1 • 

1 

llq. 







traD8-3»4-Dmethyl- 2 -pentane* •«*•*• 

• 

gas 

1115*66 

U363.2 

20440. 

1042.02 

10613*2 

19091. 

■ 

« 

llq. 







cl 8-4 »4-01ne thy 1-2-pen tene.. • 


^8 

1115*69 

11363.5 

20441* 

1042.05 

10613.5 

19092. 

■ 

fl 

llq* 







tr8ne-4»4-DmethyI-2-pentene* * • • . • • 

• 

gaa 

1114*69 

11353.3 


1041.05 

10603.3 

19073* 

■ 

• 

llq* 







3-nethyl^^thyl*l*butene.. 

• 

gas 

1117*06 

11377.4 

20466. 

1043*42 

10627.4 

19117. 

• 

• 

llq* 







2,3,3-Trlflethyl-l^utene * ••**..*« 

• 

gas 

1115.72 

11363.6 

20441. 

1042.00 

10613*8 

19092. 

• 

« 

llq* 








« llq» • liquid 
^ see footnote c of Table in* 
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W«jKU\cHon. D. C. 



^ 11^4 s liquid 


^ 8^6 fogtnota c of TaMa In 














ISO 


SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Ain«nc4ik PftlielfUB R«f«uch Project 44 


NAhonal bur4«Q ol St4ndu44 W^hifl^dn. D, C. 


TAPtr son - KWrAL PARAFHN3, Cj to C 20 
! HFAT OF COMBUSTION^ AT 2S®C 

Dccetcber dl, 1945 





Heat of Combust ion 9 • 6 Hc^i 






at 25®C 

and constant 

pressure, to format 


C'n^- Ai n /1 

/'orcula 

State^ 







1 

1 

HpO (llq.) and COg (gas) 

H^O (gas) and CO 2 (gas) 

1 



Kcai/etole 

cal/g 

8 TU/lb 

kcal/mole 

cal/g 

BW/lb 

Metbane 

CH 4 

gas 

212.796 

13205.1 

23661. 

191*759 

ll9bo«6 

21502. 

<1 

■ 

llq. 







Ethane 

CpHg 

gas 

572.620 

12399*2 

22304. 

341.261 

11349*6 

20416. 


• 

llq. 







propane . • 

C 3 H 8 

gas 

530.6U& 

1203;$.5 

21646. 

466.527 

11079.2 

19929. 


■ 

llq.® 

526.70? 

11946*6 

21490* 

484.704 

10992.5 

19774. 

n-Butane . 

C 4 H 10 

gdS 

667.962 

11677.3 

21293. 

635.384 

10932.3 

19665. 

n 

■ 


662.844 

11746.9 

21134. 

630.246 

10643*9 

19506* 

rwPentare.. 

C 5 K 12 

gas 

845.16 

11714.6 

21072. 

782.04 

10839.7 

19499. 

n 

A 

Uq. 

636.80 

11026.4 

20914. 

775.68 

10751.5 

19340. 

n-Kexane ........... 

CeHu 

gas 

1002.$7 

11634.5 

20928* 

926.93 

10780*0 

10391* 

n 

■ 

llq. 

995.01 

11546.6 

20771. 

921.37 

10692*2 

19233. 

n-Heptane . 


gas 

1160.01 

11577.2 

^825. 

1075.85 

10737.2 

19314* 

n 

■ 

llq. 

1151.27 

11469.9 

20666* 

1067.11 

10650.0 

19157. 

n-Octane . 


gas 

1317.45 

11533.9 

20747. 

1222.77 

10705.0 

19256. 

« 

■» 

llq. 

1307.53 

11447*1 

20591. 

1212.65 

10616*2 

19100* 

n-'Nonane. * 

C 9 H 20 

gas 

1474.90 

11500.2 

20687. 

1369.70 

10660*0 

19211* 

n 

• 

llq. 

1463.60 

11413.6 

20531* 

1356.60 

10593*4 

19056* 

n-Decane . 


gas 

1632.34 

11473.0 

20638* 

1516*63 

10659.7 

19175. 

• 

ir 

llq. 

1620.06 

11386.7 

20463* 

1504*35 

10573.4 

19020* 

* 

n^Undecane. 


gas 

1769.76 

11450.8 

20596. 

1663.5$ 

10643*2 

19145* 

■ 

■ 

llq* 

1776.32 

11364.7 

20443. 

1650.09 

10557.0 

18990* 

n-Dodecane. .. . 


gas 

1947.23 

11432.2 

20564. 

1810.46 

10629*4 

19120* 

• 

« 

llq. 

1932.59 

11346.3 

20410. 

1795.64 

10543*4 

16966* 

n^Trldecane « .. . • « 

^13"28 

gas ' 

2X04*67 

1X416.5 

20536. 

1957.40 

10617.6 

19099* 

n 

■ 

llq* 

2066.85 

11330.6 

20362. 

1941.58 

10531.8 

18945* 

n«'Tetradecane 

C 14 H 30 

gas 

2262,11 

11402.9 

20$12. 

2104.32 

10607.5 

19061* 

n 

■ 

llq. 

2245.11 

11317.2 

20356. 

2067.32 

10 S 21.6 

16927. 

ri-Pentadecane . 


gas 

2419*55 

11391.2 

20491* 

2251.24 

10598.7 

19065* 

■ 

• 

ilq. 

2401.37 

11305.6 

20337. 

2233*06 

10513.2 

16911* 

n-Hexadecane . 

C 16 H 34 

gas 

2577.00 

11380.9 

20472* 

2398.17 

10591*1 

19052* 

n 

• 

llq. 

2557.64 

11295.4 

20316. 

2378.81 

10505*6 

16898* 

r)-Heptadecane . 

^17^36 

gas 

2734.44 

11771.8 

20456. 

2545.09 

10564*3 

19039* 

• 

• 

llq. 

2713.90 

11286.4 

20302. 

2524.55 

10496*9 

16866* 

rnOctadecdne . 


gas 

2891.88 

11363.7 

20441. 

2692.01 

10578.3 

19025* 

• 

II 

llq. 

2670.16 

11278.4 

20288. 

2670.29 

10493*0 

18675* 

vNonadecane. . • • 

^19**40 

gas 

3049.33 

11356.5 

2U426. 

2636.94 

10572.9 

19019* 

n 

• 

llq* 

3026.43 

11271.2 

20276. 

2816.04 

10487.7 

18865* 

i-Elcoeane. • .. . 

C 20 H 42 

gas 

3206.77 

11350.0 

20416. 

2965.66 

10568.1 

19010* 

n 

11 

llq* 

3182.69 

11264.7 

20263* 

2961.76 

10462*6 

16857* 

J_ 


® llq.- liquid ^ See footnote c of Table In. ^ At saturation preasure. 
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Hfttioful Butmu «l 8l4nd«rda___ __ _ 

TABLf: Sin - NORMAL ALKYL to Cgg 

HFJilT OF COMBUSTION, AT ZS^C 


Waihing^on D. C. 



I 


December 31, 1946 


Confound 

Formula 

. 


Heat of Combustion, - 

at 28^C and constant pressure, to 

» 

form^: 

1 

state® • 

H2O (llq 

.) and CO2 (gas) 

HpO (gdS) and CO2 ( 

gas) 


kcal/mole 

cal/g 

STU/lb 

kcal/mole 

cal/g 

8TU/lb 


C«H6 

gas 

709-08 

10102.4 

18172. 

757.52 

9698.4 

17446. 

■ 

0 

lid. 

780.98 

9998.7 

17986. 

749.42 ' 

9594.7 

17259. 

0 

Kethylbenzene (Toluene) «... 

C7He 

gas 

943.58 

10241.4 

18422. 

901.50 

9784.7 

17601. 1 


0 

llq. 

934.50 

10142.6 

18246. 

892.42 

9666.1 

17424. 

Ethylbenzene . 

Ce^io 

gas 

1101.13 

10372.4 

18658. 

1048.53 

9076.9 

17767 . 

• 

fi 

llq. 

1091.03 

10277.2 

16487. 

1036.43 

9781.7 

17596• 

n*Propylbenzene« . 

^9^12 

gas 

1258.24 

10469.1 

16832. 

1195.12 

9943.9 

17887. 

* . 

0 

lid. 

1247.19 

10377.2 

18667. 

1184.07 

9662.0 

17722. 

n-Butylbenzene. 

CioHi4 

gas 

1415.44 

10546.3 

18971. 

1341.80 

9997.6 

17984. 

■ 

1 ** 

lid* 

1403.46 

104S7.0 

18010. 

1329.82 

9908.4 

17823. 

n-A^lbenzene. 

CiiHie 

gas 

1572.08 

10610.5 

19086. 

1486.72 

10042.8 

, 18065. 

« 

1 0 

! llq. 







n-Hexylbenzene . 

^igHig 

gas 

1730. a33 

10663.7 

19162. 

1635.65 

10080.2 

18132. 

■ 

1 n 

llq. 







n-Heptylbenzene. 

CjgHgo 

gas 

1887.77 

10708.3 

19262. 

1782.58 

10111.6 

18189. 

■ 

1 n 

lid* 







n«»Octyl benzene . 


gas 

2045.21 

10746.4 

19331. 

1929.50 

10138.4 

18237. 

■ 

0 

llq. 







Q^Konylbenzene ««•*•«*• 

C15H24 

gas 

2202.66 

10779.3 

19390. 

2076.43 

10161.5 

18279. 

• 

" 

llq. 

i 






n«Decylbenzene 

CigHge 

gas 

2360.10 

10807.9 

19441. 

2223.35 

10181.7 

18315. 

i 

0 

llq. 







n-VnOecylbenzene • • • • • • « 


gas 

2517.54 

10833.1 

19467. 

2370.27 

10199.4 

18347. 

0 

0 

Ijq. 

1 

1 






n-Dodecylbenzene . 

^18*^30 

gas 

j 2674.96 

10655.4 

19527. 

2517.19 

10215.0 

18375- 

■ 

[ R 

liq. 







n^'Trideeylbenzene. . • 


gas 

2632.43 

10876.3 

19563. 

2664.12 

10229.1 

18400. 

• 

1 " 

liq. 







n-Tetradecylbenzene. . • « * • 

C20H34 

gas 

2989.87 

10893.2 

19595. 

2811-04 

10241.6 

18423. 

■ 

0 

llq. 







D^Fentadecylbenzene. • • • * • 


gas 

3147.31 

j 10909.3 

I 

19624. 

2957.96 

10253.0 

18443- 

• 

0 

llq. 

1 

1 






twHeocadeeylbenzene. 

► C22H3e 

gas 

3304.76 

10924.0 

1V650. 

3104.89 

10263.3 

18462. 

. 

1 ” 

llq. 






• 


llQ. V llquU 


b 


See footnote c of Table in 
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Nktionei Buxeku o{ dtuulAr^e 


Coopounc 


__ WkehiAgton, D. C. 

TABLE 22n • NCW1AL ALKYL CyCLOPmANES, C5 to C21 
HEAT OF COMBUSTION, AT 25<^ 

March 31, 1946 


Fonoula 


State 


Heat of Combustion, • 
at 25^ and constant pressure, to form^: 


H2P (llqj and COg (gas) 


K2O (gas) and COg (gas) 


• 



kcal/nole 

caVg 

1 

BTU/lb 

kcaI/mole 

caVg 

BTU/lb 

Cyclopentane •.••••••« 

^6”l0 

gas 

793.39 

11313.1 

20350. 

740.79 

10563^1 

19001. 

« 

eeeeeeiee 

■ 

Uq« 

766.64 

11215.5 

80175. 

733.94 

10465.4 

16826. 

Methylcyclopentane . 

^6*^12 

gas 

946.72 

11273.4 

20279. 

685.60 

10523.3 

16930. 

i 

g 

llq. 

941.14 

11183.3, 

20117. 

678.02 

10433.2 

18766. 

Ethylcyclopentane. 

C7H14 

gas 

1106.21 

11266.9 

20267. 

1032.57 

10516.9 

16916* 

n 

g 

llq* 

1097.60 

11178.2 

20108. 

1023.86 

10426.2 

18758. 

n-Propylcyclopentane . 

CsHig 

gas 

1263.56 

11260.9 

20256. 

1179.40 

10510.8 

18907. 

■ 

e e e e ^ 

fl 

llq* 

12S3.74 

11173.4 

20099. 

1169.58 

10423.3 

18750. 

n- 6 utylcyclopentane. 


gas 

1421.10 

11257.7 


1326.42 

10507.6 

18901, 

• 

e e e e e • 

g 

llq. 

1410.10 

11170.5 

20094. 

1315.42 

10420.6 

18746. 

n-Pentylcyclcpentane . 

C10^20 

gas 

1678.54 

11254.4 

20245. 

1473.34 

10504.4 

16695. 

e 

• • • • • 

■ 

llq. 







n*He:iVlcyclopentane, • • • • « 

^11*^22 

gas 

1735.99 

11251.6 

20240. 

1620.28 

10501.8 

18691. 

• 

• • * • « 

g 

llq. 







n^Heptylcyclopentane . 

C12H24 , 

gae 

, 1693.43 

11249.5 

20236. 

1767.20 

10499.6 

16687. 

e 

• e e e • 

g 

llq. 

1 






n-Octylcyclopentane« • • • « • 

^13^28 

gas 

2050.87 

11247.6 

20232. 

1914.12 

10497.6 

16863. 

■ 

■ • • 4 • • 

• 

llq. 







n^onyl cyclopentane. 


gas 

2206,32 

11246.0 

20230. 

2061.05 

10496.1 

16880. 

• 

e e # e • • 

i 

llq. 







nOedylcyclopentane. 

^15%) 

gas 

2365.76 

11244.6 

20227. 

2207.97 

10494.6 

18678. 

• 

ft 

llq. 







n-Undeeylcyclo pentane. 

C16H32 

gas 

2523.20 

11243.4 

20225. 

2354.69 

10493.4 

18676. 

■ 

• • • • • 

g 

llq. 







n-Dodecylcyclopentane. 

^17“34 

gas 

2660.66 

11242.4 

20223. 

2501.62 

10492.4 

16874. 

■ 

« « • • 

g 

llq. 







n-Trldecylcyclopentane • • • • 

*^18^36 

gas 

2830.09 

11241.4 

20221. 

2548.74 

10491.4 

18672. 

t 

• • • • 

g 

llq. 







n-Tetradecylcyclopentane • • • 

Ci9H3e 

gas 

2995.53 

11240.5 

20220. 

2796.66 

10490,5 

18870. 

• 

• • • 

g 

llq. 





1 


o^Pentadecylcyelopentane » • • 

^20^40 

gas 

3152.97 

11239.7 

1 

20216. 

2942,58 

10469.7 ' 

1 

16669, 

g 

» « » 

g 

llq. 


1 



1 


n-Hexadecyleyclopantane. . . . 

^21^42 

gas 

3310.42 

11239.1 

20217. 

3089.61 

10469.1 

16868. 

• .... 

g 

llq. 

« 

\ 


1 

1 





* llq* s liquid 


^ See footnote c of Table In 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 

Amuiun Pabolaum In«tltut« (UsMieh Psei*el 44 

TABLE 23n - NCWIAL ALKYL CYCLOHEXANES, Cg to Cgg 
HEAt OF CaffiUSTKW, AT 260C 
March 31. 1946 


If 


WftBhington D 


Heat Of coobuacion, - aHc<>, 
at 26^ and constant pressure, to form^: 


Compound 


Stated 

HgO (llQ.) an<J 

CO 2 (gas) 


kcal/aole 

cal /8 


BTU/lb 


Cyclohexane. •« •••«•• » ^6^12 


nethylcyclohexane. ^7^14 


£thy Icy c lohexane. ^ 6^ 16 


n-Propylcyclohexane. ^9^10 

■ . • 

D-Butylcyc lohexane.C xoHgo 


n-Peotylcyc lohexane.^11^22 

• • 


n^Hexylcyclohexane , 

n^Keptylcyclohexane 

n^tylcyelohexane 

i 

n-Nonylcyelohexane 


C12H24 


® 13^*26 




CisHgo 


n-Decylcyclohexane • • . « 

• 

■ ■ ^I6“a2 

• 

• see 

o-Ondecylcyclohexane • « « 

■ _ . ^ 

t 

ii«D ode eylcyc lohexane • » . 

t 

• • *^i8”a8 

■ 

... 

n-^ldecylcyolohezane. . • 

• • ®i9“8e 


o-Tctradacylcyclotwxane. . . . 

• .... 

n^antadecyleyclotwxana.... 

• .... 

QmaxadaeylcyclohaxBM .... C 22 H 44 

m « 


gas 

llQa 

gas 

llq. 

gas 

Itq* 

gas 

llq* 

gas 

llq. 

gas 

llq. 

gas 

llq* 

gas 

llq. 

gae 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

saa 

llq. 

gas 

llq. 

gas 

llq. 

SM 

llq. 


944.79 

936.68 

1099.59 

1091.13 

1257.90 

1246.23 

1415.12 

1404.34 

1572.74 

1660.76 

1730.18 

1867.63 

2045.07 

2202.51 

2359.96 

2517.40 

2674.64 


2989.73 


3147.17 


3304.61 


3462.06 


11226.7 

11132.7 
11199.5 

11113.3 

11210.4 

11124.3 

11210.3 
11124.9 
11213.0 

11127.8 

11214.1 

11216.1 

11216.6 

11216.5 

11217.1 

11217.6 

11216.0 

11216.4 

11216.6 

11219.1 

11219.3 

11219.6 


20195. 

20026. 

20146. 

19991. 

20166. 

20011. 

20165. 

20012 . 

20170. 

20017. 

20172. 

20174. 

20176. 

20176. 

20178. 

20176. 

20179. 

20160. 

201B1. 

20161. 


HgO (gas) and COg 

(gaa) 

Kcal/mole 

cal/8 

BTU/lb 


20162, 


861.67 

873.76 
1025.95 
1017.49 
1173.74 
1164.07 
1320.44 
1309.66 
1467.54 
1455.58 
1614.47 

1761.40 

1906.32 

2055.24 

2202.17 

2349*09 

2496.01 

2642.93 

2769.86 

2936.76 

3063.70 

3230.63 


10476.7 

10382.7 
10449.5 

10363.3 

10460.4 

10374.3 

10460.3 
10374.9 
10463.0 
10377*6 

10464.1 

10465.1 

10465.8 

10466.5 

10467.1 

10467.6 

10466.0 

10466.4 

10466.6 

10469.1 

10469.3 

10469.6 


18646. 

18676. 

18797. 

16642. 

16616. 

16661. 

18816. 

16663. 

18621. 




18823. 


Ideas. 


18626. 


18827. 


18026. 


18629. 


18630 


16631 


18631 


16832 


I6S32 


16833, 


llq» m llqitld 


^ See footnote c of Table in 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Anahcan P«trol*uA Inttihit* R««mjcK Pr»jacl44 


Nationil Bureau of Standard* 


Wuhuigton, O. C. 


TABLE 2An - ICOWIAL ttOKOOLFFINS (l-ALKKKXS), Cg to CgQ 
HEAT or COHEUSTION, AT PS9C 
December ^1, 1945 


i 

1 

Cojrround 

1 

i 

^hene (Ethylene). . . . 

41 

^ T 

Propene (Propylene) . . . 

m 

^ « e e 

» « ♦ • 

l-cutene . 

n 

* « e 

e 4 4 

11-Pentene. 

n 

• ♦ e 

• e e 

1-Hexene 

« • e 

4 e e 

m 

# e ft 

1-Hepcene. 


n 

^ ^ # 

i-O.tene.. . . 

•* 

e 9 e 

1 -bonene . 

* e # 

t 

e e a 

)-£» 6 C‘*'ne .. 

• e • 

* # e 


« « 4 

1 -l'noecene.. 

n 

e # # 

l-Dod*-*»ne. 

♦ e a 

»* • 

• • ft 

1-TrMfcene. ...... 

e e e 

<1 

. . . 

i-i^tiaaocene. . . . . . 

n 

» ft e 

.‘.nuu^cene. ..... 

II 

e e 4 

e 4 e 

i-; ‘ X . '.r-nf; . 

•f 

• e # 

ft ft ft 

T .. 

ft 9 ft 

4 4 4 

l-Cc^ad^^con^" ..... . 

ii 

449 

ft ft ft 

l-j\or,'-i';.ene.. 

« 

ft ft ft 

1 ft • 

1 --Ic;--;.**. 

ft < a 

• • 9 


* ft ft 


Heat of Combustion, - aHc®, 
at 25^C and constant pressure, to foro^: 


Forirula State^ 


C2H4 


^3^6 


C4He 


-s"10 




C7H14 


• ''8“16 
n 

CgH^e 

n 

CloH?0 


^11^23 






«14«2a 


''is^so 


^16^3? 


Cl7»34 


Cje”26 


ClS'^38 


'■F.0^0 


HpO illq.) and CO 2 


H^O (gas) and CO^ (gas) 


gas 

Uq. 

gas 

ilq. 

gas 

llq* 

gas 

llq* 

gas 

llq^ 

gas 

llq. 

gas 

Ilq« 

gas 

iiq» 

gas 

llq* 

gas 

llq* 

gas 

llq* 

gas 

Xlq* 

gas 

llq* 

gas 

llq. 

gas 

llq* 

gas 

llq* 

gas 

llq« 

gas 

lie, 

gas 

llq. 


Kcal/Diole 

537.254 


2t96,12 

285.3.67 


cal/g 


12021.7 


PTU/lb 


21625. 


kcal/mole 


316.195 


cal/g 


11271.7 


491.967 11692.3 i 21032. 460.428 10942.3 


649.767 11561.3 20833. 607,679 10831.3 


1436.58 11300.3 20471. 1341.90 


1594.02 11364.0 20443. 1460.02 10614.7 


2361.23 11318.2 . 20369. 2223.44 


2536.68 11312.4 20349. 2370.37 


11307.3 20340. 2517.30 10557.3 


3011.01 . 11298.6 

3160.45 11294.9 


11294.9 20318. 2950.06 1C541.9 


BTU/lb 


20276. 

19683. 

19464. 


806.85 11505.1 20696. 754.25 10765.1 19346. 


964.26 11450.0 20611. SOI.14 10708.0 19262. 


1121.69 11424.6 20551. 1048.05 10674.6 19202. 


1279.13 11399.6 20506. 1194.97 10649.6 19157. 


10630.3 191Zc. 


19094. 


1751.46 11352.0 20420. 1635.75 10602.1 19071. 


1908.91 11341.6 20401. 1782.60 10501.5 19052. 


2066,35 11372.5 20385. 1929.60 10562.5 19036. 


222.‘.7S 11324.8 20371. 2076.52 1C574.9 19022. 


lC56d.2 19010. 


10562.4 19000. 


16991. 


11302,7 20332. 2664.22 10552.7 16982. 


20324. 2811.14 10540.6 18975, 


isoee. 


^ il;. S ;i ,ulti 


See footnote c 'of Table in. 


















































SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 
AiB«rie*n P*ti«Uon Snstltul* IU«*4rch Pro}«cl 44 


D C. 


BnVMU «ll St4n4*ldB -- 


TABLE 35n - NORMAL ACETYLQIES 

(l-ALKYNES), C2 to C20 






HEAT 

OF COMBUSTION. AT SS^C 








March 31, 

1946 









Heat Of Combustion. - aHc® 

. 






at 25^ and constant 

pressure, to fora^: 


Compound 

Poroula 

sute^ • 



r 







HgO (llq.) Mtd COg (B..) 

HgO (gas) and CO2 ^ 

(gas) 




kcal/BoIe 

C8l/g 

BTU/lb 

kcal/mole 

cal/g 

8TU/lb 

Cthyne (Acetylene) . 

CgHa 

gaa 

3X0.$1$ 

11930.2 

21460. 

300.096 

11526.2 

20734. 

■ 

■ 

llq. 







Propyna (dethyucetylene). . • 

C3H4 

gaa 

463.109 

11559.8 

20794. 

442.070 

11034.6 

19649. 

■ ... 

■ 

llQe 







1-Butyne (Bttiylacetylene). . • 

C4H« 

gas 

620.66 

11478.7 

20646. 

589.30 

10695.2 

19599. 

• ... 

• 

ItQe 







.. 

CgHg 

gas 

778,03 

11422.5 

20547. 

. 735.95 

10B04.7 

19436. 

« 

■ 

llQ. 







I-Hexyne . 

CfiHlO 

gaa 

935.45 

11388.6 

20466. 

882.66 

10748.1 

19334. 

■ 

a 

llQ. 







1-Haptyne. 

C7HJ2 

gaa 

1092.89 

11364.8 

20443. 

1029.77 

10708.2 

19262. 

■ 

a 

llq. 







1-Octyne . 


gas 

1250.34 

11346.9 

20411. 

1176.70 

10678.6 

19209. 

■ 

• 

llq. 








C9H16 

gas 

1407.78 

11333.1 

20366. 

1323.62 

10655.6 

19168. 

a 

a 

llq. 








^io*'-ie 

gas 

1565.22 

1X322.2 

20366. 

1470.54 

106J7.3 

X9134. 

1 • 

a 

llq. 







l^UnCecyne . 

CliHgo 

gas 

1722.67 

11313.3 

20350. 

1617.46 

10623.4 

19108. 

1 • 

a 

llq. 







l-Dodeeyna . 

C^22 

gee 

1860.11 

11305.6 

20337. 

1764.40 

10610.0 

19086. 

1 ■ 

a 

llq. 







.. 

^13”24 

gas 

2037.55 

11299.5 

20326. 

1911.32 

10599.6 

19066. 

1 ■ 

a 

llq. 







1-TetraOecyne.. • . 


gas 

2194.99 

11294.1 

20316. 

2056.24 

10590.5 

19050. 

1 ■ 

$ 

llq. 







I'Pentadacyne. . • 

C1&H28 

gas 

2352.44 

11289.5 

20306. 

2205.17 

# 

10582.6 

19036. 

1 * 

a 

llq. 








C15H30 

gas 

2509.68 

11285.4 

20300. 

2352.09 

10575.9 

19024. 


a 

llq. 







I'-Heptftdacyne. 

C 17^32 

gas 

2667.32 

11281.8 

20294. 

2499.01 

10570.0 

19013. 

1 • 

a 

llq. 







1-Octadeeyne . 

*^18**3* 

gas 

2824.77 

11276.7 

20286. 

2645.94 

10S64.7 

19004. 

1 m 

a 

llq. 







l«None4aeyna . 


gas 

2962.21 

11275.8 

20283. 

2792.66 

10559.9 

16995. 

■ 

a 

llq. 







l*Cleoeyne • • • « . . . • . 

^20^S6 

gas 

3139.65 

11273.3 

20279. 

2939.78 

10565.6 

18968. 

• 

i 

• 

llq. 




1 




* Ilq. s ll<|uld 


^ Sm footnote c of Table In. 
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SELECTED VALUES OP PROPERTIES OP HYDROCARBONS 


AmtricAn PttroUua Institut# lUtMToh Project 44 


N4tleoAl Buruu of SUndardt 


Waahingrton, D. C. 


TABLE Op - Og, Hg. HgO. Ng, C, CO, COg 

HEAT OF FORMATION, ENTROPY, AND FREE ENERGY OF FORMATION, AT 25®i 

April 30, 1946 

- a 




Heat of 


Free Energy of 

1 



Formation ® 

Entropy® 

Formation ® 

Compound 

Formula 

State® 

iHf° 

S® 

oFf° 




At 25®C 

At 25®C 

1 

1 

At 25®C 




kcal/mole 

1 

cal/deg mole 

kcal/mole 


Oxygen 


Hydrogen. H. 


Water 

a 


HgO 


Nitrogen 


Carbon 


Carbon monoxide. CO 


gas 

gas 

gas 

llq. 

gas 

solid, 

graphite 

gas 


-57.7979 

-68.3174 


Carbon dioxide 


gas 


-26.4157 


-94.0518 


49.003 

31.211 

45.106 

16.716 

45.767 

1.3609 


47.300 


51.061* 


•54.6351 

•56.6899 


-32.8077 


-94.2598 


^ The values In this table are given to more significant figures than are warranted ty the ab¬ 
solute accuracy of the individual values, in order to retain the significance of certain 
differences. 

^ llq. • liquid. 

® AHf^ and AFf° represent the Increments In heat content and free energy, respectively, for 
the reaction of forming the given compound from the elements, with all the reactants and 
products In their appropriate standard reference states. 

^ B® represents the entropy (exclusive of nuclear spin) of the given ccmpound In Its appro¬ 
priate standard reference state. 
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American F«tx«Uu]n Intlihile Ret^arch Project 44 


National Bureau oi Standarda 


WaiMngtcxv D. C. 


TABLE Ip - PAFJ\FFITCS, C, TO C_ 

1 o 


HEAT OF FORMATION, ENTROPY, ANU FREE ENERGY OF FORMATION, AT 25 C 

April 30, ir>44; April 30, 1045 


0 ^ a 


Compound 

• 

FoxiDula 


Heat of 

Formation*’ 

AHf® 

Entropy*^ 

so 

Free Energy of 

Formation® 

oFf® 

state*’ 

At 25®C 

At 25°C 

At 25®C 

Kcal/mole 

cal/deg mole 

kcal/mole 

Methane. 

CH^ 

gas 

-17.S9r 

44.50 

-12.140 

Ethane . 


gas 

-20.23^ 

1 

54.85 

-7.860 

Propane. 


gas 

-{>4.620 

1 

64.51 

-5.614 

ft 

n 

llq.® 

1 -26.643 



n-Butane . 

‘=4»10 

gas 

-29.812 

74.10 

-3.754 

• 

n 

llQe® 

-34.950 



2-Methylpropane (Isobutane). 

n 

gas 

-31.462 

70.42 

-4.296 

II 

n 

llQe® 

-36.169 



n-Pentane. 

‘=5«12 

gas 

-35.00 

83.27 

-1.96 

fi 

m 

llq. 

-41.36 

62.79 

-2.21 

S-Methylbutane (isopentane). 

n 

gas 

-36.92 

81.98 

-3.50 


m 

llq. 

-42.65 

62.38 

-3.59 

2t2-UlmdthylpropanA (Neopentane) • # # # 

■ 

gas 

-39.67 

73.23 

-3.64 

n 

e • » • 

m 

llq.® 

-44.98 




^ Ttxe values In this table are given to more significant figures than are warranted by the absolute accu¬ 
racy of the Individual values in order to retain the significance of the small differences between the 
liquid and gaseous states and, to a lessor extent, between Iscmers, 

^ llq. - liquid. 

® AHf® and AFf® repreaent the Increments in heat content and free energy, respectively, for the reaction of 
forming the given hydrocarbon In the state indicated from the elements carbon (crystalline graphite) and 
hydrogen (gaseous), with all the reactants and products in their appropriate standard reference states 
unless otherwise indicated. ' 

* 8® represents the entropy (exclusive of nuclear spin) of the given hydrocarbon in Its appropriate standard 
rsfsyooco SvdtSe 

* At satxiratlon pressure. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Ain«ricAn P«ttoleum Inititut* R«fl«4rch Pfoj^ct 44 

Buioau oi Stftrdatdi_ Wajhmgton. D. C- 


1 - —_ 

‘APL- 2 p - PAFArFlNS, A 2 IU Crj 

OF 'OKJU 'IOM, CCTBOPY, ktlV LNERGY OF FOFJ4»'vTlON, AT 25®C ^ 

April 30, 1944; April 30, 1945; November 30, 1946 

Compound 

Formula 

State^ 

Heat of 

Formation^ 

aHf® 

Entropy^ 

Free Energy of 

Formation^ 

aFf<> 

At 2S®C 

At 26®C 

At 25°C 




Koal/mole 

cal/deg mole 

Kcal/mole 

n-:*e>:dne • . • • .. 

C6»14 

gas 

-39.96 

92.45 

-••0.05 

n 

1 

A 

1 

llq. 

-47.52 

70.34® 

-0.91 

l^«^f(ethylpentane. 

A 

gas 

-41.66 

90.65 

- 1.11 

• 

A 

llq. 

-48.92 

69.21 

- 1 . 8 B 

3-Methylpentane. 

A 

^3 

1 

. -41.02 

90.77 

-0.61 

A 

A 

llq. 

-48.28 

69.22 

-1.34 

2,3-DimethyIbutane . 

n 

gas 

-44.35 

85.72 

-2.33 

H 

A 

llq. 

-51.00 

65.18 

- 2.86 

2,3-DlmethylbutaDe 

A 

gas 

-42.49 

87.33 

-0.96 

A 

A 

llq. 

-49.48 

66.27 

- 1.66 

n-Heptane..... . 

C^Hjg 

gas 

-44.99 

101.64 

♦2.09 

A 

A 

llq. 

-53.63 

77.92 

♦0.42 

2 >nethylhexane . 

A 

gas 

-46.60 

1 

99.64 

♦0.98 

• 

A 

llq. 

-54.93 

76.58 

-0.47 

3-hethylhexane . 

A 

gas 

-4S.96 

101,37 

♦1.10 

A 

A 

llq. 

' -54.35 

78.23 

-0.39 

3-Cthylpentane . 

A 

gas 

-45.34 

98.47 

♦2.59 

A 

A 

llq. 

-53.77 

75.33 

♦1.06 

2,2-Dlmethylpentane. .. «... 

A 

gas 

-49.29 1 

93.60 

♦0.09 

A 

A 

llq. 

-67.05 

71.50 

-1.08 

2,3-Dlmethylpentan6.. 

A 

1 

gas 

1 

-47.62 

98.96 

♦0.16 

A 

A 

llq. 

-55.91 

76.27 

-1.27 

2,4-Dlmethylpentane. 

A 

gas 

-48.30 

94.80 

♦0.72 

A ^ 

A 

llq. 

-56.17 

72.47 

-0.49 

3,3-DliDethylpentane. 

A 

gas 

-48.17 

95.53 

♦0.63 

A 

A 

llq. 

-56.07 

73.44 

-0.69 

2,2,3'Trlmethylbutane. 

A 

gas 

-46.96 

92.46 

♦0.78 

A 

A 

llq. 

-56.63 

70.73 

-0.43 


^ See footnote a of Table Ip. ^ llQ* = liquid. ® See footnote c of Table Ip. 

^ See footnote d of Table Ip. 

® A more accurate value for the entropy of n-hexane (liquid) at 2S®C, namely, 70.76*10.14 cal/deg mole, has 
l^ecently become available (Douslln and Huffman^). However, the value 70.34 cal/deg mole le retained In 
order to preserve, In the framework of the tables, the consistency of the Increment per CH 2 group, and its 
temperature coefficient, for the entropy and related thermodynamic properties. It Is planned to make the 
Change when more accurate data become available on the normal paraffins above hexane. 
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N4lion4l of Sitndordt 


Aa4ric4j\ P«tfolouJB LnftituI* 44 


TABLE 3p - PARAFFINS, Cg 

HEAT OF FX)R«ATION, DITKOPY, ANU FREE ENERGY OF FORMATION, AT aS^C ® 

April 30, 1944; April 30. )945 


WuKinglon. D. C. 


Compound 


Fomula State' 


n-Octane.^6^18 


a-'Tiethylheptane 

3 *he t tiy X hep tane 


4-Methylheptane . 

0 e o o e • 

3>Ethylhexane . « 

t 

e a e e e e 

a,2^DlDethyIhaxaoa« • • » 
2,3«i)iDethylhexaite. * . . 

p 

2.4- Pi methyl hexane. . . . 

m 

2.5- Dimethylhexane. . . . 

m 

3.3- DlBethylhexane. . . . 

B 

3.4- DlBethylhexane. • • . 

m 

2- net hy 1-3-ethyIp entane • 

p 

3- M0thyl-3-ethylpenteiie • 

p 

2.2.3- 1TlBiethylpeBtan6. « 

• 

2.2.4- iriMthylpeDtaB6. • 

« 

2,Bp3-TrlBethylpentane. • 

p 

2,3,4*iriaethylpeataAe. « 

p 

2, 2 ,3,3-Tet raae thy IMitaoe 


gas 

IlQ. 

gas 

liq. 

gas 

llq. 

gas 

llq* 

gas 

llq. 

gas 

llq. 

g&a 

liq. 

gas 

llq. 

gae 

llq. 

gas 

liq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

solid 


Heat of 

Formation^ 

Entropy^ 

Free Energy of 

Formation^ 

eFf^ 

At 25®C 

At 250c 

At 25®C 

kcal/mole 

cal/deg mole 

Kcal/mole 

-49.82 

110.82 

4.14 

-59.74 

85.50 

1.77 

-51.50 

108.81 

3.06 

-60.98 

84.16 

0.92 

-50.82 

110.32 

3.29 

-60.34 

85.66 

1.12 

-50.69 

108.35 

4,00 

-60.17 

83.72 

1.86 

-50.40 

109.51 

3.95 

-59.88 

84.95 

o 

CD 

» 

-53.71 

103.06 

2.56 

-62.63 

79.33 

0.72 

-51.13 

106.11 

4.23 

-60.40 

61.92 

2.17 

-52.44 

106.51 

2«eo 

-61.47 

82.62 

0.69 

-53.21 

104.93 

2.50 

• 

-62.26 

60.96 

0.59 

-52.61 

104.70 

3.17 

-ei.sfl 

81.12 

1.23 

-50.91 

104.36 

4.97 

-60.23 

80.20 

2.86 

-50.48 

105.43 

5.08 

-59.69 

81.41 

3.03 

-51.38 

103.48 

4.76 

-60.46 

79.97 

2.69 

-52.61 

101.62 

4.09 

-61.44 

78.30 

2.22 

-53.57 

101.62 

3.13 

-61.97 

78.87 

1.61 

-51.73 

103.14 

4.52 

-60.63 

79.93 

2.54 

-61.97 

102.99 

4,32 

-60.98 

79.39 

2.34 

-63.99 

94.34 

4.88 

-64.23 

87.17 

2.74 


8 ee footnote a of Table lp» 
See footnote d of Table Ip. 


llq s liquid; aolld e cryataUlne aolld, 


Bee footnote e of Table Ip, 












































160 


SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


AA*rie*n P*tro]»uin Ixutihit* P—treh Project 44 


HfttittMl Bumu 8Und*rdB W«*hingtorv D. C 


TABLE 

5p - ALKYL BENZENES 

Cg To Cg 



HEAT OF FORMATION, ENTROPY, AND FREE ENERGY OF FORMATION, AT 25®C® 



November 30^ 1945 




1 


Heat of 

Formation^ 

AHf^ 

Entropy^ 

SO 

Free Energy of 

Formation^ 

aFf® 

Compound 

: Formula 

State® 

At 25 OC 

At 25®C 

At 250 c 




kcaVmole 

cal/deg mole 

kcal/cDOle 

Benzene. 

*'6*^6 

sad 

19.820 

64.34 

30.989 

R 

n 

llq. 

11.718 

41.30 

29.756 

Kethylbenzeoe (Toluene). 


gas 

11.950 

76.42 

29.220 


A 

llq. 

2.867 

52.48 

27.282 

Ethylbenzene . * . 

"8«10 

gas 

7.120 

86.15 

1 

^ 31.208 

9 

A 

llq. 

-2.977 

60.99 

28.614 

Ij2-Dlaethylbenzene (o^Xylene) . 

ft 

gas 

4.540 

84.31 

29.177 

fl 

ft 

llq. 

-5.841 

58.91 

26.370 

li3-DlDethylbenzene (m-Xylene) . 

A 

gas 

4.120 

85-49 

26-405 

• 

ft 

llq. 

-6.075 

60.27 

26.730 

If4-Dlnethylbenzene (p^Xylene) . 

m 

gas 

4.290 

1 

S4.23 

26.952 

n 

ft 

llq. 

-5 *838 

59.12 

26 .310 

n-Propylbenzene. 


1 

gas 

1.870 

95 *74 

32.810 

m 

ft 

llq. 

-9.178 

69.44 

29.600 

Isopropylbenzene (Cumene). •••«••• 

•* 

gas 

0.940 

92.87 

/ 32.738 

• 

ft 

llq. 

-9.848 

66.87 

29.700 

1 -^thyl-2-ethylbenzene.| 

A 

gas 

0.290 

95.42 

31.323 

■ 

ft 

llq. 

-11.110 

68.42 

27,973 

l-IletMyl-3-'dthylbenzene. 

ft 

gas 

-0.460 

96.60 

30.217 

m 

ft 

llq. 

-11.670 

69-90 

26.977 

l-Metbvl-4-ethylben2ene . 

• 

ft 1 

gas 

-0.780 

95.34 

30.281 

ft 

ft 

llq. 

-11.920 

63.84 

27.041 

l,2«3-TrlfflethylbenzeRe (Kemlmellltene) « 

II 

gas 

-2.290 

93.50 

29.319 

• 

ft 

llq. 

-14.013 

66.40 

25.679 

l,2f4-TrliDethylbenzene (Pseudocumene). . 

ft 

gas 

-3«330 

94.73 

27.912 

• . ♦ 

ft 

llq. 

-14.785 

67.93 

24.462 

1,3RS-Trlfflethylbenzene (Nesltylene). . . 

ft 

gas 

-3.840 

92.15 

28.172 

• • • • 

ft 

llq. 

-15.184 

65.35 

24.832 


^ See footnote a of Table Ip. ^ llQ* - liquid. ® See footnote c of Table Ip 

^ See footnote d of Table Ip. 
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Am«ncAn Petroleum Inilitute ReaoarcK Project 44 


Netionel Buieeu oi Stendudi 


Weihm^ton. D. C. 


TA3LE 8p (Part 1) - MONOOLEFINS, Cg to Cg 
HEAT OF FORJIATION, ENTROPY, AND FREE EJIERGY C«^ FORMATION, AT 25^0 

Kovenber 30, 1946; my 31, 1947 



Foraula State 


Ethene (Ethylene).| C^H 

n 


2"4 

I* 


I^Butene 


C4«8 


cl8-2-Butene 

n 


trana-2>Butflne 


2-Methyl-2-propene (Isobutene) 


I'Pentene 


CsH 


el8'2-Pentene 


trana-2-Pentene 

e 


2- 4lethyl-l-butene 

e 

3- MetbyI-l-butene 


2-l1eth/l •2-butene 


gas 

llq. 


Propene (Propylene). C-H. gas 

o 

" . " liq. 


* See footnote a of Table Ip. 
^ See footnote d of Table Ip. 


gas 

llq. 

gas 

llq. 

gas 

llq, 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 

gas 

llq. 


^ llq. ■ liquid 


Heat of 

Formation® 

1 

Entropy'* 

S° 

Free Energy of 

Fornatlon^ 

AFf® 

At 25®C 

At 25 OC 

At 250 c 

kcal/mole 

caVdeg mole 

kcaVoiole 

12.496 

52.45 

16.282 

4.879 

63.80 

14.990 

0.280 

73.48 

. 

17.217 

-1.362 

71.90 

16.046 

-2.405 

70.86 

1 

15.315 

-3.343 

70.17 

1 

14.582 

-5.000 

83.08 

18.787 

*6.710 

82.76 

17,173 

-7.590 

81.81 

16.576 

-8.680 

81.73 

16.509 

-6.920 

1 

79.70 ' 

17.874 

-10.170 

1 

1 

60.90 

14.267 


® See footnote c of Table Ip. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 

Arc»ri<»n P«trole\iin Instituta Proj*c 1 44 

Wuhin9t«rv D. C. 


3p (part 2 ) - rJON(X)Ltr I NS, Cg 

Kt^r »- FCR-UTi:::. LNTSCPY. and FREL EflERGY OF FORMATION, AT 25°C 

November 30, 1946 


Coopound 

Fcrmula 

Stated 

Heat of 

Fomatlon^ 

oHf® 

- 1 

1 

Entropy^ 

s® 

Free Energy of 

Format ion® 

At 2S®C 

At 25^ 

At 35®C 

kcal/aole 

cal/deg Qola 

kcal/mole 

1-Hexene 

e ♦ 

• • 

*^6^12 

ses 

-D.?6 

92.25 

20.60 

« 

9 999 

ft e 

« • 

■ 

lin* 




cls-2-Hexene . 

# 9 

• • 

fl 

gas 

-n .56 

92.35 

19.13 

H 

eeee e 

e 

« » 

■ 

llq* 




trens-2-Hexene 

A 

9 9 

• • 

H 

gas 

-u^se 

91.40 

13.46 

■ 

• »«■ •••■ e 

9 e 

• • 

1 

llq. 




cls-3-Hexene.. * . « 

# 9 

• 

fl 

gas 

-11.56 

90.73 

1^.66 

• « ••• 

e e 

« • 1 

R 

llq» 




trena-3-Hexene . 

9 e 

« * 


gas 

-12.56 

90.04 

18.86 

i 

ee 999 eeee 

9 e 

* » 


liq* 




2-^1ethyX-l-p^ntene. 

9 ♦ 

• • 

R 

gas 

-13.56 

91.32 

17.40 

■ 

9 e 

• • 


liq* 




’^-Metn^l-l-oentene « « • • • « • 

e e 

» • 

R 

gas 

-11.02 

90.45 

20.28 

• 

9 e 

e 9 

R 

llq. 




4n*Ietl\y 1-1-pentens ••««••• 

ft # 

• 

R 

gas 

-U.66 

69.58 

19.90 

« 

e e * 

» • 

R 

llq* 




2 -i*letnyl- 2 -pentene. 


« 

R 

gas 

-14.96 

90.45 ' 

16.34 

m 

• • a f • • • 

■ • 


R 

liq. 




cla (?)-3-lletnyl-2-pentene • « • 

« • 

$ e 

f| 

gas 

1 

-14.32 

90.45 

16.93 

■ 

• « • 

• • 

» « 

R 

llq. 




trans (?)-3-iiethyl-2-Dentene . ; 

• • 


R 

gas 

-14.32 

91.26 

16.74 

m 

# 

• • 

• 

R 

UQe 




CIS (?)-4-Methyl-2-pentena . . • 

• 

• 

R 

gas 

-13.26 

69.23 

16.40 

m 

• • • 

• « 

• 

R 

llq« 




trans(?)“4-Metnvl-2-pentene4 . ♦ 

• 

• 

R 

0^S 

-14.26 

38.03 

17,77 

■ 

« « • 

• • 


R 

liq. 

4 



2 —CthyX—1—butene •«««•••» 

• » 

» • 

R 

gas 

-12.92 

90.01 

13.51 

• 

eeee^ee e 

• • 

■ 

R 

Uq« 




2«3-DlsethyI-I-butene. 

• « 

< • 

R 

gas 

-14.73 

07.39 

17.43 

■ 

• * • • • • 

• » 


H 

llq* 




3,3-Dlmethyl-l-butena. 

• « 

• 

n 

gas 

-U.3S 

63.79 

19.04 

R 

• • « • • * 

* "* 

• 

n 

llq. 




2«3-Dlin6thyl-2-butene. 

• * 

• 

R 

gas 

-15.91 

86.67 

16.52 

R 

• » • • • 

• 

• 

H 

llq. 





* See footnote a of Table In. ^ llq- * llnuld. ^ See footnote c of Table Ip. 

See footnote d of Table lo. 
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Am«nc«n PatroUuw InitituU R«»*»ich Project 44 


N«tion«l 6uxa«u ai SUndwda 


Waihington. D. C 


0/^a 


TABLE 12p - ACETYLENES, Cg to 
HEAT OF FORMATION, ENTROPY, AND FRK ENERGY OF FORMATION, AT 2S'^C 

June 30, 1946 


Conpound 


Ethyne (Acetylene) 


Propyne (Methylacetylene) 


1-Butyne (Ethylacetylene) 


2-Butyne (Dlmethylacetylene) 


1-Pentyne 

2 >pentyne 


3-Hethyl-l-butyne 

■ 


<^2«2 


C3»4 


^4»6 




State 

Heat of 

Formation® 

oHf® 

Entropy*^ 

S° 

Free Energy of 

Formation® 

.iFf® 


At 25°C 

• 

At 25°C 

At 25°C 


kcal/mole 

cal/deg mole 

kcal/mole 

ga$ 

54.194 

47.997 

50.000 

llQe 




gas 

44.319 

59.30 

46.313 

llQe 




gas 

39.70 

69.51 

48.52 

liq. 




gas 

35.374 

67.71 

44.725 

llQe 




gas 

34.50 

79.10 

50.17 

llQe 




gas 

30.80 

79.30 

46.41 

llq. 




gas 

32.60 

76.23 

49.12 

llq. 





a see footnote a of T^ble Ip. llq.=llquld ® See footnote c of Table Ip. See footnote d of Table Ip 
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Pf«4M44 


N«d4aAl 


H6 thane 


Ethane 

n 


propane 

« 

n-6utane 


Q^Pentane 


a<>Kezan6 


a-Keptane 


n^)etane 


n-Nooane 


o-Oecaoe 


n-Undecane. 


n«*DodecaD0 


n^Trldeeane 


Coapound 


n-Te trade cane 


n^entedeeana 


Q*ifexBdecaiie. « 
* • *. 
n^Keptsdeeaaa * 


n^Octadecane 


o-Monadeeane 


a^Slcoaaiie, 


rornula State' 


=2«6 

■ 

C 4 H 10 

• 

CgKig 

t 


®a^ie 


CoHao 

■ 

^ 10^22 

CiiH34 

Ci2^26 

■ 

014K30 

Ci^32 

■ 

^6%4 

9i7%6 

0i8%a 

0l9**40 

^20*^42 



TABLE 20p - KCW1AL PARATFINS • to 
KBAT CP rORttATICW, ENIRCPY, AND PRIZ CNQOY OT POmATIGN, AT 

June 30. 1946 


Heat Ot 
Foroatlon^ 
eHf® 

At ae^c 

kcal/noXe 


•17.669 

-20.236 

-24.820 

-29.612 

-35.00 

-39.96 

-44.69 

-49.82 

-64.74 

-69.67 

•65.60 

-69.62 

-74.46 

-79.36 

^.31 

-69.23 

-94.16 

-99.06 

-104.00 

-106.93 


gaa 

llq. 

gad 

lid* 

gaa 

llg. 

449 

llg. 

gaa 

llg. 

gaa 

llg. 

gaa 

llg. 

gaa 

llg* 

aaa 

llg. 

gaa 

llg. 

saa 

llg. 

gaa 

llg. 

aaa 

llg. 

gaa 

llg. 

gaa 

llg. 

gaa 

aolld 

saa 

aolld 

gaa 

aolld 


WftaUnetofV D. C. 


Ditropy^ 

S® 

Free Diargy of 

Formation^ 

AFf® 

At 25°C 

At 25% 

cal/dag mole 

kcal/noxa 

44.50 

-12.140 

54.65 

-7.860 

64.51 

-5.614 

74.10 

-3.754 

83.27 

-1.96 

92.45 

a0.05 

101.64 

2.09 

110.82 

4.14 

120.00 

6.16 

129.19 

6.23 

138.37 

10.28 

147.65 

12.33 

166.74 

14.37 

165.92 

16.42 

176.10 

16.47 

1 

184.26 

20.62 

193.47 

22.56 

202.65 

24.61 

211.63 

26.66 

221.02 

28.71 


Baa footnote a of latle lp« ^ llg.■liquid See footnote c of l^bla ip. ^ See footnote 4 of Table Ip 
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Asuletn P#tro]«uB R«s*Afeh Proi*cl44 


16S 


H4Hon«l BuiMu of St4ndordo 


WMKington. D. C. 


TABLE 21p - HGMM ALKYL BENZENES, to 0^2 
HEAT OP FCEMATICW, EWIROPY, AND FREE ENEROY <F FORMATION, AT 2$V 

June 30, 1946 


CanpouiKl 


Benieoe 


Hett^ylbeozene (Toluene) 


Ethylbenzene 


n-Fropylbensene 


D^u^l benzene 

n-Aoylbenaene 

t 

n-Hexylbenzene 

« 


n-Keptylbenzene 


n-Octylbenzene 
D ^tonyl be nzene 

t 

n«Decylbenzene 


n-Unde cy Ibe nze ne 


n^Dode eyIbenzene 


n^ltldecylbenzene 


n*Te tradeeylbenzene 


D-Pentade cyXbenze ne 


nmeadeoylboonene 


Fomula 

Stato^ 

Heat of 

fonnatlon^ 

oHf® 

Entropy^ 

Free Energy of 

Fonaatlon^ 

oFf® 



At 25®C 

At 2S°C 

At 26°C 


kcal/mole 

cal/deg mole 

Kcal/Dole 

C6«6 

gas 

19.820 

64.34 

30.989 

• 

llq* 





^8 

11.950 

76.42 

29.228 

■ 

llg. 




C0Hj(j 

gas 

7.120 

66.15 

31.208 

• 

llq* 





gae 

1.870 

95.74 

32.610 

• 

llq* 




CioHi4 

gas 

-3.30 

104.91 

34.62 

• 

llq. 





gas 

-6.23 

114.09 

36.67 

• 

llq. 




CigHie 

gas 

-13.15 

123.28 

38.72 

• 

llq. 




C13H20 

gas 

-18.06 

132.46 

40.76 

ft 

llq. 




Cl4^22 

gas 

-23.00 

141.64 

42.81 

ft 

llq. 

ft 



Cl5**24 

gas 

-27.93 

180.62 

44.86 

ft 

llq. 




Cl6«2« 

gas 

-32.86 

160.01 

46.91 

ft 

llq. 




CiiHgQ 

gas 

-37.76 

169.19 

48.96 

ft 

llq. 




CieKso 

gas 

42.71 

178.37 

51.00 

9% 

llq. 




^19^32 

gas 

-47.63 

167.56 

53.05 

ft 

llg. 




C20“34 

gas 

-62.66 

196.74 

65.10 

ft 

llq. 




‘^21%6 

gas 

-^7.49 

206.92 ' 

57.16 

ft 

llq. 





gas 

-62.^ 

215.11 

69.20 

ft 

iiq. 





^ See footsota t of Table lp« ^ Ilq*«llquld ^ see footnote c of Taue Ip* ^ see footnote d or lable Ip. 
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AAerie«n P«eroUum In«tih»U Project 44 


National fiui*Ru of StattdAT<iB 


WAflhm^ion, D. C. 


TABL£ 24p - NORMAL MO^OOLEFINS < 1 -A 1 JCENES) to 

HEAT OF FORMATION, Q^IROPY, AND FREE ENETOY OF FORMATICN, AT 35 

June 30» 1946 




Heat of 


Free Energy of 




c 

Entropy^ 

A 




Formation 


Fonnatlon^ 

CODpOUQd 

Formula 

State^ 

AHT* 

s® 

oFf® 




At SS^C 

At 269c 

At 2S<»C 




kcaX/sole 

cal/deg mole 

kcal/nole 

Ethene (EtMyXene) • 

C2«4 

gas 

13.496 

53.45 

16.282 

V 

• 

llq. 




Propane (Propylene) 

'^3»6 

gaa 

4.679 1 

63.60 

14.990 

» 

• 

iiq* 




l- 9 utene. 

C4«8 

gas 

0.260 

73.48 

17.217 

fl 

■ 

llq. 




1-Pen tene.. 

CgHio 

gas 

- 6.000 

63.06 

18.787 

• 

■ 

llq. 




1 -Kexene.. 


gas 

-9.96 

93.36 

30.60 

■ 

• 

llq. 




l^Heptene . ••*•••#*«* 

C 7 H 14 

gaa 

*14.69 

101.43 

33.84 

■ 

II 

llq. 




l-Octene.. . * • * 

^e“i 6 

gas 

-19.63 

110.61 

34.89 

• 

• 

Xlq. 




l-Noaene. 

C 9 H 1 Q 

gas 

-34.74 

119.60 

26.94 

• 

« 

llq. 




I-Decene. • • . * ... 

Cio^eo 

gas 

-29.67 

130.9$ 

36.99 

• 

• 

Xlq. 




l^Ondecene... 

Cu «22 

gas 

-34.60 

136.16 

31.03 

« 

■ 

Xlq. 




l-Oodecerve.. 


gas 

-39.S3 

147.34 

33.08 

m 

■ 

Xlq. 




1 Trldecene *»•••» . » • « 

‘=13"S6 

gas 

-44.46 

156.63 

35.13 

■ 

• 

llq. 




l^Tetr^decene *.. 


gee 

-49.36 

165.71 

37.16 

« 

• 

Xiq. 




l*Pentadecene . ...» 

^IS^SO 

gas 

-54.31 

174.69 

39.33 

• 

■ 

Xiq. 




X-Hexadecene.... 

Ci6«32 

gas 

-69.33 

184.06 

41.27 

■ 

• 

llq. 


1 

1 


l-Heptadecene « ... • * • 


gas 

- 644 X 6 

193.36 

43.32 

■ 

* 

Xlq. 




1 -Octadecene.. 

^10^36 

gas 

-69.06 

302.44 

46.37 

m 

• 

Xlq. 




X-Nonadecene.. • • 

^igHsa 

gas 

-74.00 

311.63 

47.43 

■ 

■ 

Xiq. 




X^icosene* . ... .. 

®20”40 

gas 

-78.03 

330.81 

49.47 

• 

• 

eoltd 





^ Sed footnote a of iMle Ip. 


Ii<)*sliquld 


See foo^ote c of Table lp« 


See footnote d of lable Ip. 
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P«trol«ttm InitituH R«M«rch pMi*ct 44 

Butmu «f 8UBd4i4* W«ihin9ton. D. C. 


■a^fiLB 2Sp - NOMttL ACETlfLENES (1-AUCYNES), Cg to CgQ 


HEAT OF FOraiATION, EMTROPY, AND FRC: ENOIOY OF FORmTION, AT SS'^C* 



June 

30» 1946 







Heat of 


Free Energy of 




For nation^ 

Entropy^ 

qO 

Fomatlon^ 


ForBula 


oHf^ 

9 

oFfO 

CoQpound 

State^ 

0 

0 

0 




At 2$ C 

At 25 C 

At 25 C 




kcaX/Dois 

cal/deg Bole 

kcal/mole 

Cthyne (Acetylene).. . . • 

C2»2 


54.194 

47.997 

50.000 

• 

« 

lid. 




propyna (ne thy lace Q^lene).. 


gas 

44.319 

59.30 

46.313 

« 

• 

llQ. 




l-Butyne (Cthylecei^lene) . 

C 4 H 6 

gas 

39.70 

69.51 

46.52 

« 

• 

UQ. 




l-Pentyne . ... 

':5»8 

gas 

94.50 

79.10 

50.17 

« 

« 

llq. 




1 -Kexyne. 


846 

29.55 

66.27 

52.19 

• 

« 

llq. 




1 -Keptyne. 

C?»12 

gas 

24.62 

97.45 

54.24 

• 

• 

llq. 




1 -Oc vne. 

C8«M 

gas 

I9.7t> 

106.63 

56.29 

• 

• 

llq. 




1 -Nonyne. 


sas 

14.77 

115.62 

56.34 

• 

« 

liq. 




l-Dacyne.. 

®io“ie 

gas 

9.e$ 

125.00 

60.39 

• 

• 

llq. 




imndecyne.... 

Cu’*20 

gae 

4.92 

134.16 

62.43 

• 

• 

llq. 




l^Dodecyne. .... . 

^12^*22 

gas 

-4>.0l 

143.36 

64.46 

• 

V 

llq. 




l*Trldecyne . 

*^13”24 

gas 

-4.93 

152.55 

66.53 

• . 

■ 

llq. 




l-tetradecyne.. « .. 

^14*^6 

gas 

-9.66 

161.73 

66.56 

• 

t 

liq. 




I'PeaCftdecyna... 

‘as”z8 

gas 

-14.76 

170.91 

70.63 

• 

• 

llq. 




l^{e»decyne.. «... 

^6%) 

gae 

-19.71 

160.10 

72.67 

• 

• 

Uq. 




l«KepCftdecyne.. 

CiT^'m 

gas 

•24.64 

169.26 

74.72 

e 

m 

f 

llq. 




i^OctadecyDO. . * * 

Cie«34 

gas 

-29.56 

196.46 

'76.77 

• 

• 

solid 




l^ODadeoyne. 

^19^36 

gas 

-94.49 

207.65 

78.62 

• 

R 

solid 




I-Ctcoeyne.. 


gas 

-39.41 

216.63 

60.67 

m 

• 

solid 





^ S«« tooXitott ft Of I^Lo ip. ^ ^3«e fooCAOto e of Tftblo Ip. ^ See footnote 4 of TftOLo Ip. 
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Am«ric4n Patrolaiun Invtitut* R*a»vch Proitcl 44 

fiuj*4u of St4iv4udi WMhiatflwi. D, C 


TABLE 

STAi.DARD HEAT, ENTROPY, 

iq - PARAFFINS, C, To C- 

1 d 

, AND FREE END^Y OF VAPORIZATION, AT 25®C 

May 31, 1944 




Standard 

Standard 

Standard 



Heat of 

Entropy of 

Free Energy of 



Vaporization^ 

Vaporization® 

Vaporization^ 

Compound 

Fonoula 

aKv® 

aSv® 

' 



At 25®C 

At 2S®C 

At 250c 



kcal/mole 

cal/deg mole 

kcal/mole 

Methane. . 

CH^ 

- 

- 

- 

Ethane . 

<'2»6 




Propane. 

^3% 

3.823 



n^Butane . 

C 4 H 1 O 

5.138^ 



2 -Kethylpropane (isobutane). 

» 

A.?!?** 



n* Pentane. 

C5»12 

6.367 

20.48 

0.252 

2-Methylbutane (Isopentane). 

" 1 

5.934 

19.60 

0.090 

2,2>Dliiiethylpropane (Neopentane). 

d 

5.311^ 




^ aHv®, aSv®, and aFv® represent the Increments In heat content, entropy,and free ener^, respectively, Tor 
the process (llq.)= (gas), with the liquid and gas In their appropriate standard reference states, 

unless otherwise indicated. For the heat of vaporization at saturation pressure see Table Im. 

^ Liquid at saturation pressure. 
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NAtion*l Buxaau of SUndArd« 


Washington. D. C. 


TABLE 2q - PARAFFINS, AND C 

O' 

STANDARD HEAT, ENTROPT, AND FREE ENERGY OF VAPCRIEATION, AT 25 C 

May 31, 1944 

\ 



Standard 

standard 

Standard 



Heat of 

Entropy of 

Free Energy of 

A 



Vaporization® 

Vaporization® 

Vaporization 


ronnula 

aHv° 

iiSV® 

aFv® 

Compound 






At 250C 

At 250C 

At 2500 



kcal/mol4 

cal/ddg mold 

kcal/mole 



7.555 

22.11 

0.963 


« 

7.160 

21.44 

0.767 

3- " .. • • 

• 

7.255 

21.55 

0.830 

2 ,2-DlBethylbutane . 

« 

6.651 

20.54 

0.527 

2,3- " . 

m 

6.965 

21.06 

0.706 


Vl6 

6.739 

23.72 

1.666 

.. 

■ 

8.325 

23.06 

1.446 

3- " . 

• 

6.391 

23.14 

1.491 

3 -Ethylpent&ne . 

11 

8.425 

23.14 

1.52S 

2 |2-Dlmethylpentana.. • 

II 

7.764 

22.10 

1.174 

2,3- " . 

» 

8.191 

22.69 

1.426 

2,4^ " . 

• 

7.072 

22.33 

1.214 

3,3- ■ . 

11 

7.901 

22.09 

1.316 

2,2,3-TrlmethylHutane.. . . 

« 

7.669 

21.73 

1.190 


^ See footnote a of Table Iq. For the heat of vaporization at saturation pressure see Table 2m. 
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Am9hcan PaUeleum Inititute R^iauch Proieet 44 


National Bureau ot Standarda 


Waahington. D. C. 


TABLE 3 q - PkriAh fVu^, 

o 

STANDARD HE^T, ETITROPY, AOT FREE Et.TRGY OF VAP 0 ^IZ.^TI 0 r^ AT 25 ^C 

May 31 , 1944 


Compound 


Formula 


Standard 
Heat of 
Vaporization 
aHv® 


At 25°C 
kca1/mole 


Standard 

Entropy of 

Vaporization‘s 
^ 0 
aSv 

At 25°C 
cai/deg mole 


n-Octane . 

2 - Methylheptane. 

3- '■ . 

4- " . 

3-Ethylhexane. 

2.2- Dlmethylhexan8 . . . 

2.3- " ... 

2.4- " ... 

2.5- " ... 

3.3- " ... 

3.4- " ... 

2- lle thyl-3-ethylpentane. 

3- " -3- " 

2.2.3- Trlmethylpentane . 

2.8.4- 

2.3.3- 

2.3.4- 

2,2,3,3-Tetramethylbutane 


Standard 
Free Energy of 
Vaporization® 
iFv® 

At 25°C 

_ 2 _ 

kcal/mole 



9.915 

25.32 

2.365 

ft 

9.404 

24.65 

2.135 

ft 

9.521 

24.66 

2.167 

e 

9.483 

24.63 

2.138 

n 

9.476 

24.66 

2.152 

It 

8.915 

23.73 

1.839 

n 

9.272 

24.19 

2.060 

•t 

9.029 

23.89 

1.907 

n 

9.051 

23.97 

1.905 

n 

8.973 

23.56 

1.942 

n 

9.316 

24.18 

2.107 

n 

9.209 

* 

24.02 

2.048 

« 

9.081 

23.51 

2.071 

n 

6.S26 

23.32 

1.874 

fl 

8.402 

22.75 

1.620 

It 

8.897 

23.21 

1.976 

n 

9.014 

23.60 

1.976 

n 

10.24*^ 

27.17^ 

2.139'^ 


^ See footnote a of Table Iq, For the heat of vaporization at saturation pressure see Table 3ni. 

For the process of sublimation, (solid) = (gas), with the solid and gas in their appropriate 

standard reference states. 
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American P^tToUua Institut* RftMtith Project 44 


M*tloii*l Bumu of SttndAtdi 


Wmjhlnot^n D. C. 


TABLE 5q - ALKYL BIUZENES, Cg to Cg 

STANDAPD HEAT, Em’ROPY, AND FREE ENERGY OF VAPORIZATION, AT SS^C 

July 31, 1944; revised mrch 31, 1945 

■ 

4 

standard 

Standard 

Standard 



Heat of 

Entropy of 

Free Energy of 



Vaporization^ 

Vaporization” 

vaporization^ 

Compound 

Formula 

AHV® 


aFv° 



At 25®C 

At 25 OC 

At 25 OC 



kcal/raole 

cal/deg mole 

kcal/mole 

Benzene. 


8.102 

23.04 

1.233 

Methylbenzene (Toluene). 

C 7 H 3 

9.083 

23.94 

1.946 

Ethylbenzene . 

^ 8^10 

10.097 

25.16 

2.594 

1 , 2 -Dlmethylbenzene (o-Xylene) . 

n 

10.381 

25.40 1 

1 

2.807 

1,3- " (m- " ) . 

n 

10.195 

25.22 

2.675 

1,4- " (P- " ) . 

It 

10.128 

25.11 

2.642 

n-Propylbenzene. 


11.048 

26.3 

3.21 

Isopropylbenzene (Cumene). 

It 

10.788 

26.0 

3.03 

1-Methyl-2-ethylbenzene.. . . 

n 

11.40 

27.0 

3.35 

1- " -3- " . 

n 

11.21 

26.7 

3.24 

!• « " .. 

ft 

11.14 

26.5 

3.24 

1,2,3-Trlmethylbenzene (Hemlmellltene) . 

n 

11.723 

27.1 

3.64 

1,2,4- " (Pseudocumene). . 

II 

11.455 

26.8 

3.45 

1,3,5- " (Mesltylene). . . 

n 

11.344 

26.8 

3.34 


4 See footnote a of Table Iq. For the heat of vaporization at saturation pressure see Table 5m. 
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Amtnean PttroUum IiutituU fUMAreh Project 44 


N&iiot\4] Bui««u el StandArdj 


Wohington. D. C. 


TABLE 7q - ALKYL CYCLOHEXANES, C^ to 

6 B 

STANDARD HEAT, EITTROPY, AND FREE ENERGY OF VAPORIZATION, AT 25°C 

March 31, 1947 


Compound 


Cyclohexane . . . 
Methylcyclohexane 


Ethylcyclohexane. 

1,1-Dlmethylcyclohexane . . 
cis-l,2-Dlmethylcyclohexane 
trans-1,2- " 

tra'ns-1,3-*^ " 

Cl8-1,4- " 

trans-1,4- " 


Formula 


Standard 
Heat of 
Vaporization^ 

At 2S®C 
kcai/nole 


Standard 
Entropy of 
Vaporization' 
flSv° 


At 25*^0 


cal/deg mole 


Standard 
Free Energy of 
Vaporization® 

At 25®C 
kcal/raole 


C 6 Hi 2 

7.908 

22.43 

1.219 

1 

1 

C 7 H 14 

6.458 

22.80 

1.659 

^8^16 

9.674 

24.32 

2.423 

• 

9.046 

23.35 

2.083 

n 

9.493 

23.95 

2.361 

■ 

9.169 

23.45 

2.176 

» 

9.139 

23.56 

2.114 

n 

9.370 

23.93 

2.235 

" t 

9.330 

1 

23.84 

2.223 

n 

9.OSS 

23.39 

2.082 


See footnote a of Table Iq. For the heat of vaporization at saturation pressure see Table 7m. 


Formerly labeled "trans"; see footnote d of Table 7a. 


Formerly labeled "els"; see footnote e of Table 7a 
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868 footnote a of TaElo ir. ^ See footnote b of Table Ir, ^ See footnote c of Table Ir 
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The values In this table are given to more significant figures than are v^arrantch by the absolute accuracy cf tne inoUlCui*.! .alues In order to retain the 
Internal consistency of the several thermodynamic functions of a single substance, and also to retain the slcnlflcance of the Increjjents with terperatur?? 
of a given thenoodynamlc functljn* 
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* Formerly labeled "trans"; see footnote d of Table 7a. ® Formerly labeled "els"; see footnote e of Table 7a 
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Interpolation to other temperatures In the interval SO^ to 4000^K twy he made by appropriate graphical or analytical math ode. 
See footnote b of Table 00t» ^ See footnote c of Table OOt* 
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Th6 values in this taMo ara gtven to mora significant flpirsn than are warranted hy the ahsolnne acrhrccv of the Innivlrtijai values in order to retain the Internal 
consistency of the several thermodynatnlc functions of a single substance, and also to retain the sirntflcance of the Increments with temperature of a elven 
thermodynamic function. 
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interpolation to other temperatures In the Interval 50® to 4000®K may be made by appropriate graphical or analytical methods. 
See footnote b of Table OOu. ® See footnote c of Table oou. 




























The varies In this table are given to more slcnlglcant figures .than are warranted by the absol ute accuracy of the individual values In order to retain the Internal 
consistency of the several thermodynamic functions of a single substance, and also to retain the ricnlflcance of the Increncnts with tcnporature of a given 

function* 



















See footnote a of Table lu. See footnote b of Table lu. See footnote c of Table lu 
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Tha uncertainty In t^l6 tonperature coefficient of tne heat content (the heat capacity) for the Pranched-chaln octanes Is of the same order of magnitude as the 
difference In this quantity between the normal and the branched'^haln octanes (of. footnote d of Table 3v)« 
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^ See footnote a of Table lu. ^ See footnote b of Table lu. ^ See footnote c of Table lu 













































SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 



Fornierly labeled "trans"; see footnote d of Table 7a, 6 Formerly labeled "els"; see footnote e of Table 7a. 
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• Se« footnote a of Table Ou-C. ^ See footnote b of Table Ou-O. c See footnote c of Table Ou-C 
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See footnote a of Tabie Cti-0. » footnote b of Table Ou-0, footnote c of Table 
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The values In this table are given to more significant figures than are warranted by the absolute accuracy of the Inllvlduai values In order to retain the Internal 
consistency of the several themodynamlc functions of a single substance, and also to retain the significance of the Incraients with temperature of a given 
thermodynamic function. 
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see footnote a of Table iv, see footnote b of Table Iv. ® see footnote c of Table iv. 

Until more data beccoe available, the heat capacity of any branehed-chain heptane may be taken as equal to that of the normal heptane. The meager data now 
available indicate that the difference In heat capacity between normal heptane and any of its isomers is not likely to exceed 3 percent. 
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See footnote a of Tablo Ov^fi. ^ See footnote 6 of Table Ov-E« ^ See footnote c of Table Ov-i 






































Vntll aore data become available^ the heat capacity of aoy branched-chaln heptane may be taken as equal to that of normal heptanCi The meacer data now available 
Indicate that the difference in heat capacity between normal heptane and ary of its lecners is not likely to exceed 3 percent* 
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Until more data become available, the heat capacity of any branched-chaln octane may be taken as equal to that of normal octane. The meacer data now available 
Indicate that the difference In heat capacl^ betvieen normal octane and any of Its isomers Is not likely to exceed 3 percent. 
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* Sefi footnote a of Table Ot-E* ^ See footnote b of Table Ov-E. c footnote c of Table Ov- 
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» Interpolation to other temperatures In the Interval 50® to 4000®K may be made by appropriate graj^ilcal or analytical methods. 
® See footnote b of Table OOw. ® See footnote c of Table OOr 
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Interpolation to other tenperaturea in the Interval 50® to 4000 may be made by appropriate graphical or analytical methods. 
See footnote b of Table OOat, ® See footnote <l of Table CCbc. 
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® Calculated from experimentally determined cryoscopic constant A. 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am«ric«n P^troleuiB iMtitut* H«i««rch Project 44 


NAtiona] Buieau ol StutdA^ds 


WaBhifigton. D. 


SPECIFIC KEFERLrCES 
FuK TABLES la, la-t, and lb 

{Applicable us of tl*e date of Issue of the numerical table) 

May 31, 1947 


Compound 

R£FEh£tX;CS FOR 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

Methane . 

3.10,11,12 



12,13,15,16.17. 

10,19 


Ltnane. , , . ... . ♦ 

3,20,21.22 



13,20,21 


Propane • „ . 

3,23,24,25,20. 

27 

1 

2.8 

23,20,27 


n-3utane. 

1,3,5,29 


1.2.8 

5,30,31 


2-Methylpropane . 

1,3.28,32,33. 

34.35 


1.2.8 

28.31.36 ^ 


n-Pentane . 

6,9,34.37,38, 

39,40,41.42, 

43,44,45,46, 

47 

6,7.9,40.42, 

43.44,45,46, 

47,51,55 

2.6.7.8,9.44, 

46.46,48,60 

9,14,37,30.44. 

46,47,49,55 

7,9,46 

2-Methylbutane. 

6,9.34,40,41, 

42,44.52,53 

6,7,9,40,42, 

44,51,55 

2,6.9.44,50 

6,9,40,49,52, 

53,54,55 

7.9 

2 , 2 -Dlmethylpropane . 

1,4 


1 

1.4,6,45 



PETER^JJCES 


1. Benollel^ 

2. Cragoe^ 

3. Cragoe^ 

4« Aston and Messerly^ 

5. Aston and Messerly^ 

6. Howard, Means, Fookson, Poroerantz, and Brooks^ 
7# Garrett^ 

6* Natural Gasoline Association of America^ 

9« Wibaut, Hoog, Langedljk, Overhoff, Smlttenberg, 
Genninga, fiouman, van 01jk, Gaade, Geldof, 
Kackjnann, Jonker, Paap, and Zulderweg^ 
lO* Frank and Cluslus^ 

11* Keyes, Taylor, and Smltn^ 

12* Kenning and Stock^ 

13. Clusius and Weigand^ 

14. Parks and Huffnan^ 

p 

15. Parks and Huffman 
16* Clusius^ 

17* Eucken and Karwot^ 

18, Wiebe and Brevoort^ 

19, Frceth and Verschoyle^ 

Witt and Kemp^ 

21. Wiebe, Hubbard, and Brevoort^ 

22. Loomis and Walters^ 

23. Hartlck and Edse^ 

24. Dana, Jenkins, Burdick, and Tlnm^ 

25. Francis and Robblr*s^ 

26. Hlcks^Druun and Brunn^ 

27. Kemp and Egan 


28. Coffin and Maass^ 

29. Coffin and haass^ 

30, Huffman, Parks, and Barmore^ 

31, ClasgcAv and Ross In* ^ 

32. Huckel and Roasmann^ 

33. Peters and Lohmar^ 

34, Lamb and Roper^ 

35, Aston, Kennedy, and Scbumnn^ 

36, Parks, Shonate, Kennedy, and Crawford^ 

37. Messerly and Kennedy^ 

36, Timmermans and Hennaut-Roland^ 

39, Wojclechowskl^ 

40, Smlttenberg, Hoog, and Henkes^ 

41, Willingham, Taylor, Plgnocco, and Rossini^ 

42, McArdle and Robertson^ 

43, Griswold, van Berg, and Kasch^ 

44, American Petroleum Institute Research Project 45^ 

45, Birch, Fldler, and Lcwy^ 

46, Sheperd, Henna, and Mldgley^ 

47, Mair^ 

40. Quayle, Day, and Brown^ 

49, Glasgow, Murphy, Willingham, and Rossini^ 

50, Celst and Cannon^ 

51, Wibaut and Langedljk^ 

52, Guthrie and Huffman^ 

53, Schumann, Aston, and Sagenkahn^ 

54, Tlnwierrans and tbrtln^ 

55, Fcrzlatl, Glasgow, Willingham, and Rossini^ 













SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


397 


Aotrictn P«troUum tnfdtui# Proi«Ci 44 

Bui«»u 9i S> 4 j>d«t<U ___WMhington. D. C. 

SPLCIFIC K£F£3v£I«:ES 

FUR TABLES 2a (Part 1), Sa-E (Part 1), and 2b (Part 1) 

(Applicable as of the date of Issue of the numerical table) 

May 31, 1947 





REFLREIKES FOR 



Compound 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

n-Hexane ... . 

3.6.7,8,10,11. 

12,13,14,15. 

16,17 

1.5,6.7,8,10,11, 

13,15,16,17, 

19 

1.5,6.7,8,11, 

15,18 

1,2.7,10,11,13, 

20 

5,7,11,21 

2-Methylp6ntane. 

3.4.0.7,0,9.12, 

15,16,17 

1,4,6,7,8,9,13, 

15,16,17,19 

1.4,6,7,8.9,15 

1.2,4,9 

7,21 

3-Methylpentane. 

3,4,6,7,8.9,11, 

12,17 

1,4,0,7,8,9,13. 

17,19 

1.4.6,7,0,9,18 


7,21 

2,2-Diinethylbutane. 

3.4.6,7,8,12,13 

16,17,22,23, 

24,25,27 

1.4.6,7,0,13, 

16,17.19,22 

23,24,26,27 

1.4,6,7.8,22. 

23,24,27 

1,2.4,7,13,22, 

23,24,25 

7,21 

2,3-Dlmethylbutane . 

3,6,7,8,9,12,13 

14,15,16,17, 

22 

1,6,7.8,9.13, 

15.16,17,19, 

22,28 

1.6.7,8,9.15, 

22,28 

1,2,7,9,13,22 

7,21 


REFERENCES 


1. Forziatl, Glasgow, Willlnghajn, and Rossini^ 

2. Glasgow, Murphy, Willingham, and Rossini"^ 

3. Willingham, Taylor, Plgnocco, and Rossini^ 

4. Hovmrd, Mears, Fookson, Ponerantz, and Brooks^ 

5. Garrett^ 

• 6. Birch, Fldler, and Lowry^ 

7. Wibaut, Hoog, Langedljk, Overhoff, Smlttenberg, 

Bennlnga, Bouinan, van Dljk, Caade, Geldof, 
Hackmann, Jonker, Paap, and Zulderweg^ 

8. Cramer and Mulligan^ 

9. Bruun, Hicks-Bruun, and Faulconer^ 

10. Mair^ 

11. Shepard, Henna, and Mldgley^ 

12. Wojclechowskl 

13. Smlttenberg, Hoog, and Henkes^ 

14. Lamb anjl Roper^ 


15. Lemons and Felslng^ 

16. McArdle and Robertson^ 

17. Griswold, van Berg, and Kasch^ 

18. Quayle, Day, and Brown^ 

19. Wibaut and Langedljk^ 

20. Huffman, Parks, and Bannore^ 

21. Forziatl and Rossini^ 

p 

22. Brooks, Howard, and Crafton 

23. Hicks-Bruun, Bruun, and Faulconer^ 

24. van Blsseghem^ 

25. Tliiimenaans^ 

26. van Orosse^ 

27. Liberman, Lukina, Solovova, and Kazanskll^ 

28. Bazhulin, Bokshtein, Liberman, Lukina, Margolls, 

Solovova, and Kazanskil^ 
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Am«HMn P*troUiim Inatitut* RcMtich Piajact 44 


National Bureau of Standaida 


SPECinC REFERENCES 

FOR TABLES 2a (Part 2), 2a-B (Part 2), an<J 2b (Part 2) 

(Applicable as of t)ie date of issue of the nuiaerical table) 

nay 31, 1947 

wuningron. u. w. 




REFERENCES FOR 



w vu 1 iu 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

n-Heptane. 

3,5,6,7.8.9,10, 

11,12,13,14, 

15,16,17 

1,5,6,7,0,9.10, 

11,12,13,15, 

16,18 

1,5,6,7,11,12. 

13,15,18,19, 

20,21 

1,2,5,6,7,8,10. 

11.12,13 

5,11,18,27,28, 

29 

2-rtethylhexane . 

5,6,7,0.9 

5.6.7,8,9 

5,6,7 

6,7,8.22 

5,28 

3-Methylhexane . 

S.7,9,14 

6,7,9 

6,7 


28 

3-Ethylpentane ........ 

6,7,9,13,14 

6,7,9,13 

6,7,13 

13,22 

28 

£.2-Dlaiethylpentane. 

3,5,6,7,8,9.14, 

16 

1,5,6,7,0,9,16 

1,5,6.7 

5,7,8,22 

5,28,29 


4.5.6,7,8,9,14, 

16,23,24 

4.6,6,7,8,9,16, 

23.24 

4,5,6,7,23,24 


5,28 

2,4-Dlinethylpentand« « « • • • 

4,5.6,7,8.9,16, 

24 

4,5,6,7,0,9,16, 

24 

4,5,6,7,24 

« 

4,5,7,8,22 

5,28 

3.3-Dlmethylpentane. 

5,5,7,0,9,25,26 

1,5,7,0,9,25,26 

1,5,7,26,26 

6,7,0,22,26 

5,28,29 ! 

2,2,3-Trlmethylbutane. i 

5,6,7,8,9,13, 

14,16,24 

5,6,7.0,9.13, 

16,18,24 

6,6,7,13,18,24 

2,5,6,7,0,13 

5,18,28 

1 



1. Forzlatl, Glasgow, Willingham, and Rossini^ 

2. Glasgow, Murphy, Willingham, and Rossini^ 

3. Willingham, Taylor, Plgnocco, and Rossini^ 

4. Howard, Hears, Fookson, Pomerantz, and Brooks^ 

5. Wibaut, Hoog, Langedljk, Overhoff, Smittenberg, 


Bennlnga, Boumn, van Dljk, Gaade, Geldof, 
Hacknann, Jonker, Paap, and Zulderweg^ 

6. Birch, Fldler, and Lowry^ 

7. Edgar and Callngaert^ 

6. Smlttenberg, Hoog, and Henkes^ 

9, Davies and Gilbert^ 

10. mir^ 

11. Shepard, Kenne, and Mldglay^ 

12. Brooks^ 

2 

13. Brooks, Howard, and Grafton 

14. Wojclechowskl® 

15. Butler^ 

16. McArdle and Robertson^ 


17. Smith, E.R.^ 

’ 1 

16. Garrett 

19. Reno and Katz^ 

20. Quayle, Day, and Brown^ 

21. Gelst and Cannon^ 

22. Strelff, Murphy, Sedlak, Willingham, and Rossini^ 

23. Cllne^ 

24. Bazhulln, Bokshtein, Liberman, Lukina, Itirgolls, 

Solovova, and Kazanskll^ 

25. Liberman, Lukina, Solovova, and Kazanskll^ 

26. American Petroleum Institute Research Project 45^ 

27. Grosse and Wackher^ • 

28. Smyth and Stoops^ 

29. Forzlatl and Rossini^ 
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Aiiiaiie4n PatreUum InaHtuta Raaauoh Pie}ael 44 


National Buiaau oi Slandaida Waahington. D. C. 



SPECIFIC REFERENCES 




FOR TABLES 3a. 3a-E. 

and 3b 



(Applicable as or the 

1 date or Issue or the numerical 

table) 




May 31, 1947 





REFERENCES FOR 

Compound 

Bolling 

Point 

ReXractlve 

Index 

1 

1 

Density 

Freezing 

Point 

Refractive 

Dispersion 

n-Octane . 

3,7,8.10,11,12, 

13.14 

1.6,7,8.10.11, 
13,14 

1,5,6,7,8,11,13. 

15 

1.2.7,8,10,11. 

13 

6,8,11,32,33 

2 -t 1 ethylhdptanee .. 

3.7 

1.6.7 

1.5,7,15 

1,2 

6,32,33 

3-Hethylheptane. 

3.8 

1,6.7 

1,5,6,8,15 

1.2 

6,6,32,33 

4-Mdthylheptane. 

3,16,17 

1,6,16,17 

1,6.6,15,16.17 

1,2,16,17 

6,32,33 

3*£thylh6xanee * . . 

3 

1 

1,5,15 


32,33 

2 t 2 -Dlmethylhexan 6 . 

3,18 

1,18 

1,6,18 

1.2 

32,33 

2,3-Dlmethylh6xand . 

3.8.9,17,19 

1.8,9,17,19 

1,8.8,9,17,19 


8,32,33 

2,4-DiiDethylh6xane. 

3.7 

1.7 

1.5.7 


32,33 

2,5-DlDethyXh6xane . 

3,7,8,20 

1,7,8,20 

1,7,8,20 

1,2 

8,32,33 

3,3**Dl9ethylhexdnd. 

3 

1 

1.5 

1.2 

32,33 

3,4-Dlmethylhexane . 

3,7,8,9 

1.7.8,9 

1,5,7.8,9 


8,32,33 

2-[1ethyl-3-©thylpentane* * • . 

3,4,9 

1,4.6,9 

1,4,5.6,9 

1,2.4 

6,32,33 

3-«ethyl-3-ethylpentane. ♦ . • 

3,6,18 

1,6,8,18 ' 

1.5,6,8,18 

1,2,8,17 

6,8,32,33 

2,2,3-Trlmethylpentane . • • • 

3,7,8,9.22 

1,7,8,9,22 

1,5.7.8,22 

1,2,22 

8,32,33 

2,2,4-Triaiethylpentane * • * • 

3.7.8.12,14.21, 

23,24 

1.6,7,8.14.21, 

23,25 

1,6,6,7,8,21, 

23,25 

1,7,8,21,23,26 

6,8,25,30,31, 

32,33 

2»3,3-Trlmethylpentan6 • « » * 

3,4,7,19 

1.4,7,19 

1,4,5,7,19 

1.2,17 

32,33 

2,3,4-Trl(fiethylpentane * * * . 

3.7.9,23 

1,6,7,9,23 

1,5,7,9.23 

1,2,23,29 

6,32,33 

2,2,3p3'-Tetraiitethylbutan6« • • 

27,28 

28 

26 

9,28 

32,33 


1 . 

2. 

3. 

4. 

5. 

6 . 
7, 

e. 


9. 

10 . 

n. 

12 . 

13. 

U. 

15. 


REFERQJCES 


Forzlatl, Glasgow, Willingham, and Roeslnl^ 
Strelff, Murphy, Sedlak, Willingham, and Rossini^ 
WUlingham, Taylor, Plgnocco, and Rossini^ 

Howard, Meara, Fooksons, Pomerantz, and Brooks^ 
Qelst and Cannon^ 

Garrett^ 

Birch, Fldler, and Lowry^ 

Wlbaut, Hcog, Langedljk, Overhoff, Smlttenberg, 
Bennlnga, Bouman, van Dljk, Gaade, Oeldof, 
Hackmann, Jonker, Paap, and Zulderweg^ 

Bazhulln, Bekshteln, Liberman, Lukina, Margolla, 
Solovova, and Kazanskll^ 

Malr^ 

Shepard, Henne, and Mldgley^ 

Wojclechowskl'* 

Schmidt, Schoeller, and Eberleln^ 

McArdle and Robertson^ 

Quayie, Day, and Brovm^ 


Butler^ 

American Petroleum Institute Research Protect 45^ 
Libenran, Lukina, Solovova, and Kazanekll^ 

Cllne^ 

Turic^ 

Brooka^ 

Brooks, Howard, and Grafton^ 

p 

Brooks, Howard, and Cratton 
Smith, £eR.^ 

Tilton^ 

Glasgow, Murphy, Willingham, and’Rossini^ 

Henryk 

Callngaert, Soroos, Hnlzda, and Shapiro^ 

Pitzer and Scott^ 

Grosse and Wackher^ 

Smyth and Stoops^ 

Forzlatl and Rossini^ 

American Petroleum Institute Research Project 44^ 


16. 

17. 

le. 

19. 

20 . 
21 . 
22. 

23. 

24. 

25. 

26. 
^7. 
28. 

29. 

30. 

31. 

32. 

33. 
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American Petroleum Intlihite Research Proi«ct 44 

Ndticnal Bureau of Standards Washington. D. C. 



SPECIFIC KLrERE!:CES 



FOR TABLES 4a <Part 1), 4a-L (Part 1), and 4b (Part 1) 


(Applicable as of the date ot Issue of the numerical 

table) 




May 31, 1947 




Compound 

REFERDJCES FOR 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

n-Nonane . 

9,10.11,12.13, 

14,16.17,26 

9,10,11,12.15, 

16,17 

9,10,11,12,13, 

15 

9,10,11,12,15, 

17,18 

10,12,28,29 

2-Methyloctane ........ 

3,5,19 

3,6,19 

3.5,19 

3.5 

29 

3“Methyloctane . 

1.3 

1.3 

1.3 

3 

29 

4-Methyloctane . 

3 

3 

3 

3 

29 

3-Lthylheptane . 

5,19 

5,19 

6,19 

5 

29 

4-Ethylheptane . 

1,2,20,21 

1 

1,2,20,21 

1,2,20,21 


29 

2,2-Dlaiethylheptane. 

6 

1 

6 

6 


29 

B.S'Diaiethylheptane. 

5,22 

4,5,22 

4,5,22 

5 

29 

2,4-Dlmethylheptane. ..... 

7,8,23 

7,8 1 

7,8,23 


29 

2,S-Dlnethylheptane. 

7,8.23 

7,8 

7,8,23 


29 

2 , 6 -Dimethylheptane. 

21,24 

21,24 

21,24 

24 ' 

29 

S.S-Dlmethylheptane. 

6,25 

6,25 

6,25 


29 

3,4*Dlaethylh6ptand. 

1,2,27 

1,2,27 

1,2,27 


29 

3,5-Dlmethylheptane. ..... 

1.2 

1.2 

1.2 


29 

4,4-Dlmsthylheptane. 

1,2 

1,2 

1.2 


29 


REypilIsNCES 


1. Taylor, Plgnocco, and Rossini^ 

2. Francis^ 

3. White and Glasgow^ 

O 

4. White and Glasgow 

5. Whitmore and Southrate^ 

6. Marker and Oakwood"^ 

7. Tuot^ ^ 

8. Clarke and Biggs‘S 
*9. Mair^ 

10. Shepard, Henne, and Mldgley^ 

11. Birch, Fidler, and Lowry^ 

12. Wibaut, Hoog, Langedljk, Overhoff, Smittenberg, 

Bennlnga, Bouman, van Dljk, Gaade, Oeldof, 
Hackmann, Jonker, Paap, and Zuiderweg^ 

13. Quayle, Day, and Brown^ 

14. Willingham, Taylor, Plgnocco, and Rossini^ 


15. Forziatl, Glasgow, Willingham, and Rossini^ 

16. McArdle and Robertson^ 

17. Smittenberg, Hoog, and Henkes^ 

18. Parks and Huffman^ 

19. Whitmore and Orem^ 

20. Oberrelt^ 

21. Butler^ 

22. Cllne^ 

23. Richards and Shipley^ 

24. White, Rose, Calingaert, and Soroos^ 

25. Koller^ 

26. Wojclechowskl® 

27. Henne and Chanan^ 

28. Forziatl and Rossini^ 

S. American Petroleum Institute Research Project 44 
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American Petroleum Institute Research Project 44 


N4ti«nBl Bufa«u of Standaia* WaahingtoA. D. C. 


SPECIFIC REFEFEmCES 

FOR TABLES 4a(Part 2), 4a-E{Part 2), and 4b(Part 2) 

(Applicable as of the date of issue of the numerical table) 

May 31, 1947 


REF£R£tJCES FOR 

Compound 

Bolling 

Refractive 

i 

Density 

Freezing 

Refractive 


Point 

Index 

Point 

Dispersion 

2-Methyl-3-ethylhexane .... 

1,8,7 

1,2,7 

1,2,7 


20 

2-Methyl“4-ethylhexane .... 

1.8 

1,2 

4 

1,2 

1 


20 

S-^lethyl-S-ethylhexane .... 

1,8 

1,2 

1,2 


20 

3-Methyl-4-ethylhexaiie .... 

1.2 

1,8 

1,2 ; 

1 1 


20 

2,2,3-Trlmethylhexane. 

1,2,6,7 

1,2,6,7 

1,2,6,7 


20 

2,2,4-Trlmethylh8xane. 

3,4,5 

3,4,5,19 

3,4,5 

3,4 

20 

2,2,5-Trimethylhexan6. 

3,4,8,9,10 

3,4,8,9,10,11 

3,4,8,9,10 

3,4,11 

20 

2,3,3-TrlDethyinexane. 

1,2,12 

1,2,12 

1,2,12 


20 

2,3,4-TrlineChyln6xane. 

1,2 

1,2 

1.2 


20 

2,3,5-Trlmethylhexane. 

4,8,12 

4,8,12,19 

4,8,12 

4 

20 

2,4,4-Tnmethylhexane. 

1,2,V/13 

1,2,7,11,13 

1,2,7,13 

1 

1 

20 

3,3,4-Trlmethylh6xane. 

1,2,7 

1,2,7 

1.2.7 


20 

3,3-Dlethylpentane. 

14,21 

14,21 

14,21 

14,21 

20 

2,2-Dlmethyl-3-ethylpentane. . 

4 

4 

4 

4 

20 

2,3-Dlmethyl-3-ethylpentane. . 

1,2 

1,2 

1,2 


20 

2,4-Dlmetnyl-3-etnylpentane. . 

4,7 

4,7 

4,7 


20 

2,2,3,3-Tetrainethylpentane . . 

4 

4 

4 

4 

20 

2,2,3,4-Tetrainethylpentane . . 

4 

4 

4 

4 

20 

2,2,4,4-Tetrainethylpentane . . 

15,16,17 

15,17 

15,17 

11,16,17 

20 

2,3,3,4-Tetramethylpentane . . 

4,16 

4,18 

4,18 

4 

20 


’ RfcTRRWCES 


1. Taylor, Plgnocco, and Rossini^ 


12. Cllne^ 

> 

2. Francis^ 


13. Levina and Kagan^ 

3, Brooks, Cleaton, and Carter^ 


14. Morgan, Carter, and Duck^ 

16. 

A 

4, Howard, Hears, Fookson, Pomerantz, 

and Brooks*^ 

6 . Moersch^ 


16. Smith, E.R.^ 

6 . Schlesman^ 


17. Whitmore and Southgate^ 

7. Whitmore and others^ 


16. Enyeart*^ 

8 . Turk^ 


19. American Petroleum Institute 

9. Birch, Fldler, and Lofiry^ 


20. American Petroleim Institute 

10 . Holler^ 


21, Horton^ 

U. Strelff, Murphy, Cahill, Flanagan, 
Wiiiinehan,and Rossini^ 

Sadlak, 



Research Project 6^ 
Research Project 44^ 
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Affl«nc4A P^troltoa Iiutitut# Rfueh Proj«et 44 


Bure*ij ol StAAdAKli 


WMhingion. D. C. 


SPECIFIC Pi:FERE:NCES 
FOR TABLES 5a, 5a-E, and 5-b 

(Applicable as of the date of Issue ot the numerical table) 

ray 31, 1947 





REFl:R£:^!CSS FOR 



Compound 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

Benzene. 

3,4,7,9,10,11, 

12,13,14,15, 

16,17,19,60 

1.4,6,7,9,10, 

14,16,17,10, 

19,60 

1,4,5,9,10,19, 

20,60 

^|4,7,9,10,14, 
60 

6,43,56,59 

I'ethylbenzene. 

3,4,7,9,13,17, 
21,6C 

lp4,7,P,17,18, 

57,60 

1,4,5,9,20,22, 

57,60 

2,4,7,9,23,60 

34,43,56,57,59 

Ethylbenzene . 

1 

3,4,9,17,21,25, 

26,60 

1,4,6,9,17,10, 

25,26,59,60 

1,4,5,9,20,25. 

26,59,60 

2,4,9,25,26,55, 

60 

6,43,56,56,59 

1 , B-Dlmethylbenzene.. 

3,4,21,24,26, 

27,28,29,30, 

31,60 

1,4,6,24,26,28, 

29,30,31,59, 

60 

1,4,5.20,24,26, 

29,30,59,60 

2,4,24,26,30, 

32,60 

1 

' 6,43,56,56,59 

1,3-D lisethyl benzene.' 

3,4,21,24,26, 

27,28,31,33 

1,4,6,18,24,26, 

20,31,33,59 

1,4,5,20,24,26, 

33,59 

2,4,24,26,32, 

33 

6,43,56,58,59 

1,4-Dlin ethyl benzene* » « • • • 

3,4,21.24,26, 

27,28,31,34, 

35,60 

1,4,6,18,24,26, 
31,34,35, 
SD,60 

1,4,5,20,24,26, 

28,34,35,59, 

60 

2,4,24,26,28, 

32,34,35,36, 

60 

6,24,43,56,57, 

58,59 

n-Fropylbenzene. 

3,4,17,33,37, 

60 

1,4,6,17,18,33, 

37,39,59,60 

1,4,5,20,33,37, 

39,59,60 

2,4,33,38,39, 

60 

6,43,58,59 

Isopropylbenzene «•«•««• 

3,4,7,17,21,37, 

40,41,42,60 

1,4,6,7,17,18, 
37,39,41,42, 1 

59,60 

1,4,5,37,39,41, 

42,59,60 

2,^,30,41,42, 

6,43,58,59 

1 -irethyl-Z-ethylbenzene. « • • 

4,-%38,43,44 

4,8,18,38,39, 

43,44,45,59 

4,8,39,43,45, 

59 

4,36,39 

43,59 

l-ir:e thy 1-3-ethylbenzene. • . . 

4,8,38,43,44 

4,8,18,38,39, 

43.59 

4,8,30,43,59 

4,8,38,39 

16,43,59 

l-i:€thyl-4-ethylbenzene* . . • 

4,8,43,44,46 

4,6,18,35,38, 

39,43,44,46, 

59 

4,0,35,39,43, 

46,59 

4,35,30,30 

18,43,51,59 

l,B,3-TrL*7i€thylbenzene . . • . 

4,8,31,43,47 

1 

4,31,38,39,43, 

47,59 

4,39,43,47,50 

2,4,38,39,47 

43,47,59 

1,2,4-Trlinethylbenzene « • • • 

* 

4,8,31,43,47, 

48,49,50 

4,fi,18,31,38, 

3 ,43,47,48, 
40,51,50 

4,0,39,43,47, 

61,59 

4,8,38,39,47, 

48,52 

43,51,56,59 

% 

1,3 i5-Trlinethylbenzene « • • « 

4,8,21,31,43, 

1 47,50,53,54 

1 

4,8,18,31,30, 

39,43,47,51, 

59 

4,0,30,43,47, 
51,53,54,59 ' 

4,8,38,39,47 

43,51,56,59 
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Aa^rlun P«ti«Uum liuUtut« R*M4rch Project 44 


W4ti<m4) Bumii d Sl4nd4nii _ Ttuhir^gitn. D. C 

SPECIFIC REFERl*3^Ct3 

FOB. TABLES Sa, 5a-E, and 5b - (Continued) 

(Applicable as of the date of Issue of the numerical table) 

May 31, 1947 


REF^JRSNCES 


1 . 

2 . 

Z. 

4« 

5. 

6. 

7, 

8. 
9* 

10 . 

11 . 

12 . 

13. 

14. 

15. 
15. 

17. 

18 . 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Forzlatl, OlasgoWp Willingham, and Rossini^ 
Glasgow, Murphy, Wlllineham, and Rossini^ 
Willingham, Taylor, Plgnocco, and Rossini^ 
Birch, Fldler, and Lc^ry^ 

Oelst and Cannon^ 

Garrett^ 

Smlttenberg, Hoog, and Henkes^ 

American Petroleum Institute Research Project 
Timmermans and Martin^ 

Wojclechowskl^ 

Swletoslowskl and Usaklewicj^ 

Smith, E.R.^ 

Zmaczynskl^ 

Klstlakowsky» Ruhoff, Smith, and Vaughan^ 


45* 


ScatChard, Wood, and Mechel 




Griswold, van Berg, and Kasch*** 

Smith and Pennekamp^ 
von Auwers and Kolllgs^ 

Griswold and Ludwig^ 

Massart^ 

de la Mare and Robertson^ 

Burlew^ 

Mair, Glasgow, and Rossini^ 

White and Rose^ 

White and Rose^ 

Hamond and McArdle^ 

WojclechowsKi^ 

Chapas^ 

Chavanne, Katzensteln, and Pahlavounl^ 
Miller^ 

Smith and Pennekamp^ 


32. Pltzer and Scott^ 

33. Tlnnermans and Hennaut-Roland^ 

34. Tlannermans and mrtln^ 

35. Schmidt and Schoeller^ 

36. Stuckey and Saylor^ 

37. McKenna and Sowa^ 

38. Streiff, Murphy, Sedlak, Willingham, and Rossini^ 

39. Hlschler and Faulconer^ 

40. Kobe, Okabe, Ramsted, and Kuemmer^ 

41. White and Rose^ 

42. Trojan^ 

43. von Auwers^ 

44. Turner and Leslie^ 

45. Blaise and Hontagne^ 

46. Le Fevre, Le Fevre, and Robertson^ 

47. Malr and Schlcktanz^ 

48. Smith and Lund^ 

49. Smith and Cass^ 

50. Richards ar<l Barry^ 

51. von Auwers and Muller^ 

52. Huffman, Parks, and Baraore^ 

53. Richards and Shipley^ 

54. Tlstchenkol 

55. Guthrie, Spltzer, and Huffman^ 

56. Crosse and Wackher^ 

57. Tlltonl 

58. Cotton and Houton^ 

59. Forzlatl and Rossini^ 

CO. Gibbons, Thompson, Reynolds, Wright, Chanan, 
Lambert1, Hlpsher, and Karablnos^ 


74S211 O • 47 ' 27 
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Amwic^n PetioUt&m Irutitut^ R«M4rch Pro|«ct 44 


National Bureau of Standards WuKington. D. C. 


SPECIFIC REFERE>ICES 

FOR TABLES 6a, 6a-E, and 6b 

(Applicable as of the date of Issue of the numerical table) 

Hay 31, 1947 


Compound 



REFERENCES FOR 



Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

(^clopentane. 

2,5,10,11,12, 

13,34,35 

1,2,3,5,11,15, 

35,36 

1,2,3,4,5,11, 

34,35 

2,5,10,14,15 

1 3,5,32,37 

Methylcyclopentane. 

2,5,9,11,13, 

16,17,34,40 

1,2,3,5,11,12, 

15,16,17,18, 

36,40 

1,2,3,4,6,9,11, 

16,17,10,34, 

40 

: 5,9,14 

3,5,31,32,37 

Etnylcyclopentane. ...... 

2,0,11,16,19, 

20,22,23,32, 

34,36,39,40 

2,3,9,11,16, 

18,19,20,22, 

23,24,32,36, 

39,40 

2,3,4,9,11,16, 

18,22,23,32, 

34,36,39,40 

9,14,21,23,24 

1 

3,9,31,32 

1,1-Dlmetnylcyclopentane . . . 

2,24,25,26,27, 

26,32,44 

2,24,25,26,27, 

28,32,44 

2,25,26,27,32 

2,24,25,26 

24,32,33 

cls>l,2>Diiiiethylcyclop6ntane . 

2,6,6,32,41,44 

2,6,0,24,32,44 

2,6,6,32,41 

6,8,24,41 

6,8,32,33 

tran8-l,2-Dimethlcyclopentane. 

2,6,8,24,29,32, 

41,44 

2,6,6,24,29, 

32,41,44 

2,6,6,29,32 

6,8,24,29,41, 

42 

6,8,32,33 

cis-l,3>DliDethylcyclopentane . 

23,33,43 

23,30,43 

23,33,43 


33 

trans-l,3-Dlinethylcyclopentane 

7,11,19,24, 

29,30,32 

7,11,24,29, 

32 

7,11,29,30, 

32 

_1 

7,24,29 

7,32,33 


REFEROCCES 


1* Forziatli Glasgow^ Willingham, and Rossini 

2. Birch, Fldler, and Lowry^ 

3. Garrett^ 

4. Geist and Cannon^ 

6 . wibaut, Hoog, UncediJk, Overhoff, Smlttenberg, 
Benninsa, Boumn, van Dijk, Caade, Celdof, 
Kackmann. Jonker, Paap, and Zulderweg^ 

6 , Chlurdoglu^ 

7, Chavanne^ 

2 

8 « Chavanne 

9. Chavanne and Becker^ 

10. Aston, Fink, and Schunann^ 

11. Evars^ 

12. Orlswcid, van Berg, and Kasch^ 

13. Willlnghan, Taylor, Plgnocco, and Rossini^ 

14. Glasgow, Murphy, wiiiinghain, and Rossini^ 

15. Sr.lttenberg, Hoog, and Kenkes^ 
le. Crane^ 

17. Griswold and Ludwig^ 

le. Moore, Renqulst, and Farks^ 

19, Turner and Lesslle^ 

2C. McArdle and Robertson^ 

21. Tlnmerrans^ 

22. Greenlee^ 


23. 

24. 

25. 

26. 
ZT, 
28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 


Ainerlcan Petroleum Institute Research Project 45' 
Strelff, Murphy, Cahill, Flanagan, Sedlak, 
Willingham, and Rossini^ 

2 

Broun and Hlcks-Bruun 
Chavanne, Miller and Cornet^ 

Klshner^ 

Henshall^ 

Glasgow^ 

Chavanne and Miller^ 

Crosse and Wackhcr^ 

Forzlatl and Rossini^ 

American Petroleum Institute Research Project 44 
Kay^ 

Vogel^ 

Wibaut and Langedljk^ 

1 

1 


Douslln and Huffrran 


Zelinsky, Kasansky. and Plate 
Pines and Ipatieff^ 

Crane, Bcord, and Kenre^ 

Chlurdoglu^ 

Huff ran, Parks, and Earncre^ 

Strelff, Mi.rphy, Cahill, Soule, Sedlak, 
Wiiiincham, and Pxsslni^ 

Whltrcre and ethers* 
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American Peltoleum Institule Fetearch Pioiect 44 

National Bureau cl Standdide ___ Washington 

spt:ciFic 

K'>h TAbLt:y va, 7a-ii: a<io vd 

(Applicable as of tne date or issue of tne numerical tabie) 

May 31, 1947 


RBFroO^CES FOR 


Compound 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Kefractlve 
Dispersion 

Cyclohexane. 

3,4,6,9,11,12, 

13 

1,4,3,6,9,10, 

12,13,14,15 

1,4,5,6,7,9, 
14,15,16 

2,4,6,9,lf^,14, 

17,29 

6,6,26,28 

Metnylcyclonexane. 

3,4,6,9,13,18, 

30 

1,4,5,6,9,10, 

13,14,18,19, 

31 

1,4,5,6,7,9, 
14,16,19,30 

2,4,6,32 

5,6,19,26,28 

b^thylcyclohdxane. 

3,4,9,13,20,21 

1,4,5,9,13,21 

1,4,5,7,9 

2,20,21,33 

5,26 

l,l*Dimethylcyclohexane. » . « 

0,21,22,23,24, 

25,20 

8,21,22,23,24, 

26,^ 

0,22,23,25,28 

0,21,23,25,33 

8 

cis»l,2-DlmethyIcyclohexane. • 

3,0,21,25 

1,5,8,21 

1.5,7,8 

8,21,33 

5,8,27,28 

tran8-l,2-DlmethylcyclohexaTie. 

3,8,21 

1,5,8,21 

1,5,7,0 

8,21,33 

8,8,27,28 

cl3-l,3-Dlmetnylcycloh0xan0. . 

3,4,8,34 

1,4,0,34 

1,4,7,8,34 

8,33,35 

8,28 

traiid*l,3-Dim6thylcyclohexarie. 

3,0,34 

1,8,34 

1,7,8,34 

8,33,35 

8,26 

cls-l,4-Dlmethylcyolohexan6« . 

3,8 

1,5,6,21 

1,5,7,8 

8,21,33 

5,8,28 

trans^l,4-Dimethylcyclonexane. 

3,0 

1,5,8,21 

1,5,7,8 

8,21 

5,8,28 




!• Forzlatl, Glasccv^ VfilllnctAanp at.d Rossini^ 

2# Glasgow, Murphy, Wiiiinehan, and Rossini^ 

3, Willingham, Taylor, Tlgnocco, and Rcsslni^ 

4* Birch, Flcller, and Lowy^ 

5. Garrett^ 

6 . Wibaut, Hoog, Latiiredijk, Overhoff, Jmlttenbere, 

Oennlnga, Bouman, van DiJK, Gaade, Celdof, 
}lackJianri, Jonkcr, paap, and Zuiderwcg*^ 

7. Oelst and Cannon^ 

8 * Miller^ 

9, Bvana^ 

10« Smittenborg, Hooc« and Kenkes^ 

11 • Scatchard, Wood, and Mochel^ 

12* Griswold, van Derg, and Kasch^ 

13* Smith and Pennehamp^ 

14. Moore, Renqulst, and Parks^ 

15. wat«)rrnan and Leendertse^ 

16# Massart^ 

17. Ruehrwein and lluffran^ 

18. McArdle and Robertson^ 


19. Tilton^ 

20. Tlnimemano^ 

21. Jtrelff, Murphy, Cahill, Flanagan, Jedlak, 

Vaillnghan and Rcsslnl^ 

22. Zelinsky', Packlndcrff, and Khokhlova^ 

23. Chavanne, Miller, and Cornet^ 

24. Turner and Lesslle^ 

25. Ain(?rlcan Petroleiai Institute R^earch Project 45^ 

26. Orosse and Wackher^ 

27. Miller^ 

26. Porzlatl and Rossini^ 

29. Aston, Szasz, and Flnk^ 

30. Kay^ 

31. Callngaert^ 

32. Douslln and Huffman^ 

33. Huffitan and others^ 

34. Mousseron and Granger^ 

35. Strelff, Murphy, Cahill, Soule, Sedlak, Willingham, 

and Rossini^ 
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AiMric4n PatxoUun Inatitata R*Mtieh Piojaci 44 


Htbon*! Bui««u ot Sund*rfj__ Wutunylen. D. C 



SPECIFIC REFERENCES 



FOR 

TABLES 8a (Part 1), 8a-E (Part 1), and 8b (Part 1) 


(Applicable as of the 

date of Issue or the numerical table) 




May 31, 1947 





REFERENCES FOR 

Compound 

1 

Bolling 

Point 

Refractive 

Index 

Density 

1 - 

1 

Freezing 

Point 

Refractive 

Dispersion 

Ethene . 

4,10,11,12,40 



10,11 


Propone. « . 

3,4,13,14,15, 

49 


1 

13,16 


l-Butene • « » . « . 

2,3,4,17,18,49 


lp2 

16 


cls-^Butene. 

2,3,4,19,49,51 



3,20,31,51 


trans-^Butene. 

2,3,4,19,21,49 

1 

1 


3,20,21,31 


E-Uethylpropenoe e e « « • e e 

2,3,4,22,49 


li3 

3,20,22,31,52 


1-Pentene. 

8,9,23,24,25, 

26,27,28 

9,24,28 

8,24,28 

9,54 

50 

cl6-*2^?entene«. 

5,6,7,8,28,29, 

30,32 

5,6,7,9,28,29, 

30 

5,6,7,8,29,30 

5,7,9 

30,50 

trans-^^Pentene . * 

5,6,7,8,9,28, 

30,33,34,35 

5,6,7,9,28,30, 

33,34,35 

6,7,8,28,30,34, 

35 

5,7,9,28 

50 

2-l?ethyl-l-butene. 

8,9,36,37,38, 

39,53 

9,36,37,38,39, 

53 

8,37,53 

9,28,53 

50 

3>Uethyl'l>'butene. .. 

6.7.B f 9|23. 
40,41,42,43, 

46 

6,7,40,41,42, 

43 

6,7,8,41,43 

9,31 

43,50 

S^ethyl-^-butene. . 

4,6,7,8,9,28, 

36,38,39,43, 

44,45,46,47 

6,7,9,28,36, 

38,39,43,44, 

45,46,47 

6,7,8,28,47 ' 

7,9,28,31,36, 

43 

50 


REFERENCES 


] 


1 . Cragoe'*^ 

Z. Benolldl'*' 

3. Klstlakowsky, ^off. Smith, and Vaughan 

4. Umb and Roper^ 

5. Lucas and Prater^ 

6 . Carr and Walter^ 

7. Norris and Reuter^ 

B. O^ell and Kardy^ 

9 . Strelff, Murphy, Sedlak, Willingham, and Rosslnll^ 

10. Klstlakowsl^, Rooeyn, RuhofX, Smith, and Vaughan 

11. Egan and Kemp^ 

12. Henning and Stock'*^ 

13. Powell and Olauque^ , 

14. Crawford, Klstlakowsky, Rice, Wells, and Wilson'^ 

15. Ashdown, Harris, and Anretrong^ 

16. Huffman, Parks, and Barmore^ 

17. Lucas and Dillon^ 

18. Aston, Fink, Bestul, Pace, and Bzasz^ 

19. Young, Dillon, and Lucas^ 

20. Todd and Parks^ 

21. Outtman and Pltzer* 

22. Coffin and Maass^ 

23. Whitmore and 31iig)son-‘^ 

24. Sherrill, myer, and Walter^ 

25. Stewart, Dod, and Stenmark^ 

26. Mulllken, Wakanan, and Oc^-^ 

27. Dykstra, Lewis, and Boord^ 


28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 
46. 

49. 

50. 

51. 

52. 

53. 

54. 


American Petroleum Institute Research Project 45'^ 
Sherrill and Launspach^ 

Sherrill and ttitlack^ 

Glasgow and Rossini^ 

Oredy^ 

Lauer and Stodola^ 

Sherrill, Baldwin, and Haas^ 

Sherrill, Otto, and Pickett^ 

Klstlakowsky, Ruhoff, Smith, and t^ughan^ 
Sherrill and Walter^ 

Church, Whitmore, and McOrew^ 

Whitmore, Rowland, wrenn, and Kilmer^ 

Dolllver, Gresham, Klstlakowsky, and Vhughan^ 
Whitmore, Popkln, Bernstein, and Wilkins* 

Oredy^ 

l^endertse, Tulleners, and Waterman^ 

Whitmore and Mosher^ 

Whitmore and Stahly^ 

Michael and Welnei^ 

Thompson and Sherrill^ 

Smith, E.A.^ 

Cragoe^ 

American Petroleum Institute Research Project 44^ 
Scott, Ferguson, and Brlckwedde^ 

Rands, Scott, and Brickwedde^ 

Slabey^ 

American Petroleum Institute Research Project 6^ 
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Aa^heAn P«troUuA Kntbhjt* RiBAMch Proi*ct 44 


N4ti»A*l Buimu pi StAAdAfd# WAihington. O. C. 



SPECIFIC J^EREXES 



FOR TABLES 8a (Part 2). ea-E (Part 2). and Sb (Part 2) 


1 (Applicable as of the 

date of issue of the numerical value] 




May 31, 1947 





RLTESlOiCES FOR 

Lospouno 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

l-hekene . 

2.4.6.9.10.14. 

20.21.22,23 

2,4.9,10.14,21 

2,4,5,9.10,14. 

21.22 

4.5.14,21 

4,9,14.21,47 

cld*2-Hexene . 

2.4,14.24.26 

2,4,14,25 

2.4,14,25 

4.14,26 

2,4,14.47 

trans- 2 -Kexene . 

2,4.14,17,24 

2.4.14.17 

2.4.14,17 

4.14,17 

2,4,14.47 

cis«3«-He<ene. 

2,3.6,18.19,27 

2,3.6,16.19.27 

2,3,6.18,19,27 

3,26 

4,18,47 

trans-3*-Hexene.* • * 

2.3,6.18,27 

2,3,6.16,27 

2.3,6,18,27 

3 

4,18.47 

2-Uethyl*l*pentene . 

1.2.10 

1,2,10 

1,2,10 


47 

3-Hethyl*l«pentene 

2.26,39 

2.28,29 

2.28,29 


47 

4-hetnyl-l-pantene . 

2,16,17,22 

2.16 

2.16.22 


2,16,47 

2 H 1 ethyl- 2 -<pentene. 

2,13,15,17.30, 

31,32 

2.13.15,30.31, 

32 

2,13,15,30.31, 

32 

13,30 

2,15.47 

cl8{?)-3-Metnyl-2-pentene. . . . 

2,7,12,19.33. 

34.35 

2.7,33.34.35 

2,7,34.35 

7 

2,47 

trans(?)-3-hethyl«'2-pentene» . . 

2.7.12.19.33, 

34,35 

2,7,33,34,35 

2,7.34,35 

7 

2,47 

ci8(?)-4-Methyl-2-pentene. . . . 

2,5,11,17,19, 

23,30 

2.23,30 

2,23,30 


47 

trans(?)-4^thyl-2-pentene. . . 

2,5,19 

2 

2 


47 

2-Ethyl*-l-butene « ... 

1,2,9,10,35. 

36 

1,2,9,10,35. 

36 

1,2,9,10,35, 

36 


9,47 

2«3-*Dla:ethyI-l-butene. 

1.2,7,8,37,30. 
39 

1,2,7,8.37,36. 

39 

1,2,7,8.30 

7.38 

47 

3.3-Dlaiethyl-l*buten6* « « • . « 

8,36.39,40,41. 

42,43.46 

8,38,39,40,41, 

42.43,46 

8,36.41.43 

6,44.46 

47 

2.3-Dlfflethyl-2-butend. « . . « . 

6.7.8.30,37, 

36,39 

6,7.8,30,37. 

38,39 

7,6,30,36 

7.8,30.37,38, 

45 

38,47 


R£rE3<B4CG9 


1. 

2, 

3. 

4. 
5* 
6, 
7. 

e. 

9« 

10 . 

11 . 

12 . 

13. 

U. 

16 . 

16 . 

17 . 

18 . 
18 . 
20 . 
21. 
22 . 

23. 

24. 


Schmitt and Bocrd^ 

Schmitt and Boord^ 

Campbell and 
Caoptell and 

van Rlaseghem, Oredy» and Plata^ 

Carr and Walte.'^ , 

Howard. Hears, Pookscn, Foiwranta, and Brooks^ 
Brooks. Howard, and Crafton^ 
van Pelt and wibaut^ 

Whitmore. Fenske. Quiggle. Bernstein. Carney. 

Lawroskl. Popkln. Wagner. Wheeler, and Whitaker^ 
van Rlseegheto^ 
van Hleeeghea^ 
van Rleeeghen^ 
van Aleseghear 
van Rleeeghem*' 
van Rleseghem^ 
van RleaeghecB^^ 
van RlsseG^es^ 
van Rleeeghem^ 

Wlnsteln and Lucas^ 

Waterman and De KoK^ 

CQfkBtra. Lewis, and Boord^ 

Iftjlllken. Wakesran. and Oerryl 
8t«Nart. Dod. and Steoaark^ 


25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 
36. 

36. 

37. 
36. 

39. 

40. 

41. 

42. 

43. 

44. 
46. 

46. 

47. 


Oredy^ 

Kenne and Greenlee^ 

Gibson^ 

vhltDore and camey^ 

Taylor. Pignocco, andjlossinl^ 

American Petroleum Institute Research Project 45^ 
Rudel^ 

Naearov^ 

Whitmore and Hoeher^ 

Korney^ 

Hull^ 

Colonge^ 

Klstlakcws}^. Ruhoff. Smith, and Vaughan^ 

Schunaan and Boord^ 
lAughlln. Nash, and Whitmore^ 

Dolllver. Gresham. Klstlakowsl^. and Vaughan^ 

Fomin and SochansKl^ 

Birch. Fidler, and Lowry^ 

Wlbaut and Oitsele^ 

Kennedy. Shooiate. and Parks^ 
parks. Todd, and Shomate^ 

Strelff. Hurp^. Cahill. Soule. Sedlak. Willingham, 
and Rossini^ 

American Petroleum Institute Research Project 44^ 
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AmoriC4n P«troUum 2nttihit« R^$«4xch Pr^i^ct 44 

N«tion4] Bujoau oI Sl&ndvcU WAshingtcn D. C. 


yp 

FOB rA3Lr;S Pa (Part 

(Applic*^tle as of tre 

lCIFIC KEFSKSnCES 

1), 9a-E:(Part 1), and 9b(Part 1) 

date of Issue of tne numerical table) 

May 31, 1947 



RjLTERjLNCfiiS J■^;h 

Conpound 







Bolling 

Befractive 

fMii^ 1 tv 

Freezing 

Hefractiva 


Point 

Index 


point 

Dispersion 

1 -Heptene. 

2,3,7,8,10,11, 

2,3,7,6,10,11, 

2,7,8,11,13, 

7,8,10,16 

7,8,13 


12,13,14,15,17 

13,14,lo 

14,15 



cls- 2 -Kept 0 ne. 

1,2,3,4 

1,2,.^,4 

1.2,4 


2-/ 

tr^s«2-Heptene. 

1,2,3,4 

1,2,3,4 

1.2,4 


27 

cls-3-HeDtene. 







1,2,5,6,0,18, 

1.2,5,6,9,18, 

1,2,5,6,9,18, 


27 

trans-3-Heptend. 

19 

19 

19 



2-nethyl»l'->hdxerie. 

1.2 

1.2 

1.2 


27 

3**lethyl*l-h©xene. 

1 1,2 

1.2 

1.2 


2*; 

4-^iechyl-l-hex6ne. 

1,2 

1,2 

1,2 


27 

5-Me thyl-l-nexene. 

2,17,20,21 

1,2,17,21 

2,17,20,21 


Z/ 

2«'hethyl>2-nexerie» .. 

2,5,22,23 

2,5,23 

2,5,23 


Z7 

cis-3-hethyl-2'-hex6ne. 

1,2,24,25 

1,2,24,25 

1.2,25 


27 

trans-3-Methyl-2-hexene. . . . 

1,2,24,25 

1,2,24,25 

1,2,25 


27 

cls-4-Methyl-2-bexene. 

1,2 

1.2 

1,2 


27 

trans-4-Methyl-2-hexene. . . . 

1,2 

1.2 

1.2 

1 

27 

cls-5>Methyl-2>hexene. 

1,2,6 

1.2,5 

1,2,5 


27 

trans-5-M0thyl-2-hexene. . . . 

1,2,5 

1,2.5 

1,2,5 


27 

c1s-2-Methyl-3-h0xene. 








1.2 

1,2 


27 

trans-2-Mechyl-3-hexene. . . . 






cls-3-nethy1-3-hexene. 

1 




. 


ll,22,26 

1 

1 


27 

trans-3-fl9thyl^-h0xen6 • • . • 

i 






R£FE:R£NCSS 


1. Taylor, Plgnocco, and Rossini^ 

2. Soday and Boord^ 

3. Stewart, Dod, and Stennark^ 

4. Gredy^ 

6. Tuot^ 

6. Carr and waiter^ 

7. Campbell and Eby^ 

p 

6. Watencan and De Kok 
9. Prevost and Daujat^ 

10. Klstlakowsky, Ruhoff, Smith.and Vaughan^ 

11. Sherrill, Mayer, and Walter^ 

12. Lamb and Roper^ 

13. van Pelt and Wlbaut^ 

14. Campbell and Young^ 


15. Appleby, Dobratz, and Kapranos^ 

16. Parks, Todd, and Shonate^ 

17. Mulllken, Wakenan, and Gerry^ 

18. Kanarewsky and Krltchevsky^ 

19. Mathus and Oibon^ 

20. Dykstra, Lewis, and Boord^ 

21. American Petroleum Institute Research Project 45 

22. Edgar, Callngaert, and Marker^ 

23. Rudel^ 

24. Horney^ 

25. Nasarov^ 

26. Favorskl and Zalusky-Kibardlne^ ^ 

27. American Petroleum Institute Research Project 44 















SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


409 


American Petroleum Institute ReRearch Project 44 


Natienal Bureau el Standards Washington. D. C. 


SPECIFIC REFERENCES 

FOR TABLES 9a(Part 2), 9a-E(Part 2), and 9b (Part 2) 

(Applicable as of the date of issue of the numerical table) 

nay 31, 1947 


REt'EKENCES FOR 

Compound 

Boiling 

Refractive 

Density 

Freezliig 

Refractive 


Point 

1 Index 

1 

Point 

Dispersion 

2-t;tnyl-l-pBntene. 

1,2 

t 

1 

1 1,2 

1.2 


23 

3-Ethyl-l-pentene. 

1,7 

' 1.7 

1.7 


23 

2,3-Dlmethyl-l-pentene ♦ • , • 

i.a 

1.2 

1,2 


23 

2,4-Dlmethyl-l-pentene .... 

1.2 

1.2 

1,2 


23 

3,3*bimethyl-l-pentene .... 

i,3,e 

1,3,8 

1,3.8 


23 

3,4-Dime thy1-1-pentene . , • , 

1 

1 

1 


23 

4,4-Dlmethyl-l-pentene ... * 

6,9,10,11 

6,9,10,11 

6,9,11 

6,10 

1 

23 

3-Ethy 1-2-pen teiie. 

2,4,12,13,14 

2,4,12,14 

2,4,12 

i 

2,23 

2>3-Dlmethyl-2-pentene .... 

4,5,13,16 

4,5,15 

4,5,15 

1 

6 

23 

2,4-Dlmethyl-2-penterie ... * 

13,14,16,17, 

16,17,18,19 

16,17,18,19 


17,18,23 


16,19 





cls-3,4-01methyl-2-p6ritene • « 

] 




23 


[l,2,4 

1.2,4 

1.2,4 



trans-3,4-Dlmethyl-2-pentene • 

I 




23 

cis-4,4-0imethyl-2-renteiie . . 




23 


ll.3 

1,3 

1,3 



trans-4,4-Dlmethyl-2-peritene . 

1 


1 


23 

3-nethyl-2-ethyl-l-butene. # • 

1.2 

1.2 



23 

2,3,3-Trimethyl-l-butene . . ♦ 

5,6,20,21,22 

' 

5,6,20,21,22 

6,20,21,22 

6,20,21 

21,23 


RLTEHENCES 


1. Taylor, Pli^nccco, and Rossini^ 

2. 3oclay and Rcorcl^ 

3. Ochurnan and Rcord^ 

4# l*asarcv^ 

5« Cllne^ 

0 . American Petroleum Institute Research Project 45^ 
7, Prevost ar.d Daujat^ 

©• Rudel^ 

9, Mulliken, Wakeran, and Oerry^ 

10, DollIvor, Greshan, Klstlakcwsky, and Vauchan^ 

11, Whitmore and Homeyer^ 

12, Carr and v/altor^ 


13* Ed^ar, Callngaert, and Marker^ 

14. Birch, ridler, and Lowry^ 

15. Parlselle and Slmcn^ 

16. Deux^ 

17. De Graef^ 

18. van Pelt and wibaut^ 

19. Wlbaut, van Pelt, Santllhano, and Beuskens^ 

20. Brooks, Hov^rd, and Crarton^ 

21. Chavanne and Lejeune^ 

22. Meshcheryakov^ 

23. American Petroleum Institute Research Project 44^ 







410 


SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Am^ricAn Initituto B«Mftxch Proi^ct 44 


NdUorial Bureau ot Standvda _WaiKiftgton. D. C. 


SPECIFIC REFERQJCES 

FOR TABLES 10a (Part 1), lOa-E (Part l), and 10b (Part 1) 

(Applicable as of the date of issue of the numerical table) 

May 31, 1947 


REFERENCES FOR 

Compound 

Bolling 

Refractive 


Freezing 

Refractive 


Point 

Index 

<9 ^ VJF 

Point 

Dispersion 

l-Octene . 

2.3,6,7.8,9,11, 

2,3,6,7,8,9,11, 

2,3,6,7,8,9,11, 

2,6,7,9 

6,13,14,26 


i2!l3,i4 

12,13,14 

12,13,14 



cis**2->0cten6 

2,3,4,6,7,8,11, 

2,3,4,6,7,8,11, 

2,3,4,6,7,8,11, 

2,6,7 

6,2G 


is 

IS 

, 15 



trans-2~0ctene . . . 

2,3,4,6,7,8,9, 

2,3,4,6,7,8,9, 

2,3,4,6,7,8,9, 

2,6,7,9 

6,26 


11 

11 

11 



cis-^-Octene * 

2,5,8,16,17 

2,5,8,16,17 

2,5,8,16,17 


6,16,26 

trans-3-Octene • . 

2,5,8,9,16,17, 

2,5,8,9,16,17, 

2,5,9,0,16,17, 

2,5,18,25 

6,16,26 


18,25 

18,25 

18,25 


1 

cls-4-*0cten6 • « « .. 

2,5,8,19,20 ' 

2,5,9,19,20 

2,5,8,19,20 

2,5,19,20 

6,26 

trans-4-Octene . 

2,4,5,8,9,18, 

2,4,5,8,9,18, 

2,4,5,8,9,18, 

2,5,9,18,20, 

6,26 


20,25 

20,25 

20,25 

25 


2-J.:ethyl-l-heptene. 

7,8,10,21 

7,8,10,21 

7,8,10 

7,10 

26 

3-:.'cthyl-l-heptene. 

1,4 

1,4 

1,4 


26 

4-I,'othyl-l-heptene. 

1,3 

1.3 

1,3 


26 

S^/Iethyl-l-heptene ...... 

1,3 

1,3 

1,3 


26 

6-:^ethyl-l-heptene. 

3,7,10,22 

3,7,10,22 

3,7,10,22 


26 

2-;.tothyl-2-heptene. 

17,21,23,24 

17,21,23,24 

17,23,24 


26 


R£rcni:NC2S 


1. Taylor, Pignocco, and Rossini^ 

2. Henne and Greenlee^ 

3. Dietrich^ 

4. 01t)3on^ 

5. Campbell and Eby^ 

6. Campbell and Eby^ 

7. Henne, Chanan, and Turk^ 

8. Mavlty^ 

9. Cleveland^ 

10. Cleveland^ 

11. Whitmore and Herndon^ 

12. Meshcheryakov^ 

13. van Pelt and Wibaut^ 


14. Waterman and Te Nuyl^ 

15. Gredyl 

16. Wibaut and Gltselsl 

17. Tuot^ 

18. Campbell and McDermott^ 

19. Campbell and Young^ 

20. Young, Jasaltis, and Levanas^ 

21. Birch, Fldler, and Lov/ry^ 

22. Brooks and Humphrey^ 

23. Rudel^ 

24. Hull! 

25. American Petroleum Institute Research Project 45^ 

26. American Petroleum Institute Research Project 44^ 
















SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


411 



SPECIFIC REFEaH>iCES 

FOR TABLES 10a (Part 2), lOa-C (Part 2). ani lOb (Part 2) 
(Applicable as of the <late of issue of the nisnerlcal table) 

Hay 31, 1947 



REFERENCES FOR 

Compound 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

point 

Refractive 

Dispersion 


cl8-3-liethyl-2-heptene « • 
tran8-3-it6thyl*2-heptene • 
ci8-4-Uethyl-2^heptene . . 
trajie-4Hlethyl-2-heptene • 
el8-6-Uethyl-2-heptene . • 
traji8-5-Uethyl-2-heptene . 
cl8-6^(ethyl«2-heptene . • 
trans-6-Uethyl*2-hapten6 • 
cls-2-Wethyl-3-heptene • * 
tran9-2-lSethyl-3<»beptene • 
cl8«C«4lethyl-&-heptene « • 
tran8-3-l1ethyl-3-hepten0 • 
cis-4-ifethyl-3-heptene . • 
tran3-4-Uethyl-3-b6ptene . 
eis.s-lfethyl'-3-hept6ne . • 
trans-*5-lfethyl«-3*heptene « 
ci6-6H<6thyl*3*heptene « • 
tran8«6-i*ethyl*3»heptene « 



^ 0 ^ 0 * w w 

1 

1 

1 , S ,13 

1 , S ,13 

lr 8 

1.8 

1 , 10,11 

1 , 10,11 

1 

1 

1,8 

1.8 

l , d |12 

1 , 8,12 
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American Petroleum Irrstihite Research Project 44 


National Buieeu o( Standards Washington, D. C. 

SPECIFIC REPEfCMCES 

FOR T/VBLES 10a {Part 3), lOa-E (Part 3), and 10b (Part 3) 

(Applicable as of the date of Issue of the numerical table) 

Kay 31, 1947 


REFEREMCES FOR 


Conpo"!’''! 

Bolling 

point 

Refractive 

Index 

Density 

FreesIng 
Point 

Refractive 

Dispersion 

2-:_t'nyl-l-hexene • . , 

• 

• 

• 

• 

l,n.Z 

1.2,3 

1,2,3 


3,16,17 

i- 'tni'l-l-he::ene * • • 

« 

• 

• 

• 

i,r. 

1.2 

1,2 

• 

17 

<—Ethyl-l-nexene , . • 

• 

• 

• 

• 

1 

1 

1 


17 

: ',3-r lTOtnyl-1-hexcne. 

« 

• 


• 

• 

1,4,5,15 

1,4,5,10 

1,4,5,15 


17 

^i:,4-Dlmothyl-l-hexcne. 

• 

* 

4 

» 

1,4 

l.'t 

1,4 


il7 

1 

Z, 5*Dlirethyl-l-li€xene • 

■ 

• 

4 

9 

1,4 

1.4 

1,4 


17 

3,3-Dimethyl-l-he>:'.;nc. 

• 

t 

4 

9 

1.5,6 

1.5,6 

1,5,6 


17 

3i4-Dimetlii'l-l-hexene. 

• 

• 

• 

4 

1,7 

1,7 

1,7 


17 

3,5-"4»rcthyl-l-yiexene* 

• 

* 

• 

9 

1.7 

1,'^ 

1,7 


17 

4,4-Clrcthyl-l-^e;:onee 

■ 

• 

• 

4 

1.7 

1.7 

1,7 


17 

4,5-riinGthyl-l-hr>xt'ne4 

« 

• 

• 

1 

^ 1 

i.s 

1.^ 

1,5 


17 

.'5 ,5 -Oinetiiyl-l-liexene. 

• 

• 

• 

• 

1.6 

1.6 

1,6 


17 

cis-3--thyl-2-'.iexone . 

• 

• 

• 

• 













• 1,8 

1,8 

1.8 


17 

trans-3-Ethyl-2-he;:ene 

• 

• 

■ 

• 

J 






cls-4-Ethyl-.2-he;;ene . 

• 

• 

• 

• 

> 












1.7 

1,7 

1,7 


17 

trans-4-l'thyl-2-hexene 

■ 

■ 

• 

» 

J 






2,3-Dlnethyl-2-hexcne. 

• 

• 

« 

4 

1,2,0,10,11,12 

1,5,9,10,11,12 

1,5,9,11,12 

9 

17 

2 ,4-L>lmcthyl-2-hexene. 

• 

» 

« 

4 

l,p,10, i:: 

1,5,10 

1,5,10 


17 

2,5-Dlnethyl-2-hexcne. 

■ 

9 

• 

4 

1,0,0,14 

1,6,8,14 

1,6,8,14 


17 



RFFERU^CES 


1. Ta^^lor, ri^jnccco, and r.osslnl^ 

2. Kavlty^ 

3. van Pelt ar.d v/ibaut^ 

4. Kujkendall^ 

5. Reid^ 

6. Rudel^ 

7. Dietrich^ 

6. Hull^ 

9. Cllne^ 


10. Horney^ 

11 . tiasarcv^ 

12. Kenr.e and IJatuszak^ 

13. Birch, Fldler, ar.d Lowy^ 

14. Tuot^ 

15. Airerican Petroleum Institute Research Project 45^ 

16. Orosse and i-iackher^ 

17. American Petroleum Institute Research Project 44^ 
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Ameiican PetioUum Institute Rasaerch Project 44 


N«tion«l Buie.u of Slandudi ___ Waihington D.C 


SP!:;CIFIC PEFlRENCliS 

FOR TABLES 10a (Part 4), lOa-E (Part 4), and 10b (Part 4) 

(Applicable as of the date of Issue of the numerical table) 

ray 31, 1947 


REFCRE:fCCS FOR 

Compound 

Bolling 

Refractive 

Density 

Freezing 

Refractive 


Point 

Index 

Point 

Dispersion 

cls-3,4-Dimethyl-2-hexone. . . 


1,2 

1.2 


9 

trans-3,4-Dlriethyl-2“hcxene. . 

j 





cis-3,5-Dlmethyl-2-hexene, . . 

] 1,2.3.4 

1.2,3,4 

1.3,4 


9 

trans-3,5-Dlmethyl-2-hexene. . 

J 





cl8-4,4-Dlmethyl-2*-hexene. . . 

1 1.5 

1,5 

1.5 


9 

trana-4,4-r-lmethy 1-2-hexene. , 

J 





cl8-4,5-Dlmethyl-2-hexene. . . 

\ 1,6 

1,6 

1.6 


9 

trans-4,5-Dlmethy1-2-hexene. . 

J 

1 




cls-5,5-Dlmethyl-2-hexene. . . 


1 

1 


9 

tran6-S,5-Dlmethyl-2-hexene. . 

J 





3-2thyl-3-hexene . 

1 

1 

1 

1 


9 

cl8-?2,2-Dlmethyl-3-hcxene. . . 

1.5,7 

1|S,7 

1.5,7 

1 

9 

tr.-ns-2,2-Dlffletliyl-3-hexene. . 





9 

cls-2,3-Dlrnethyl-3-hexene. . « 

ll 

1 

1 

1 

1 

9 

trans-2, ^Dlmethy 1-3-hexene. . 

/ 





cl8-2,4-Dlmethyl-3-hexene. . . 

1 1 

1 

1 


9 

tranB-2,4-Dlmethyl-3-hcxeno. . 

J 





cl8-2,^Dlmethyl-3-hexene. . . 

1 i.e 

he. 

1,8 


9 

trans-2,5-Dlmethyl-3-hexene. . 

J 





cl8-3,4“Dlmethyl-3-hexene. . . 

\ 1 

1 

1 


9 

tran8-3,4-Dlmethy1-3-hexene, . 

J 






1. Taylor, Plgnccco, and Rossini^ 
8. Korney^ 

3. Hull^ 

4. Tuot^ 

6. Schuman and Boord^ 


RCFERLIXF^ 




6. Olctrlch^ 

7. Henne ar.d Ilatuszak^ 

8. F.eld^ 

9. Ancrlcan letrcleum Institute Research Project 44^ 
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Am eric* n PetrcUum Inetitute ftcsMTch P»c)«ct44 

N&lionel Buraeu ol St*nd*idi _Wuhin^toiv D. C. 

SPECIFIC R£FERE:NCES 

FOR TABITS 10a (Part 5), lOa-E (Part 5), and lOb (Part 5) 

(Applicable as of tbe date of Issue of the numerical table) 


Uay 31, 1947 



REFERENCES FOR 

Compound 

Bolling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

2-n-Propyl»l-*pentene ..... 

1,2 

l.Z 

1.2 


22 

2-Isopropyl-l-pentene. . . . . 

1,2 

1,2 

1,2 


22 

3-;aethyl-2-ethyl-l-pentene • » 

1.2 

1,2 

1.2 


22 

4-^;ethyl-2-ethyl-l-pentene . • 

1,2,3 

1,2,3 

1.2.3 


22 

2-l!ethyl-3-etnyl-l-pentene . . 

1,2 

1,2 

1.2 


22 

3-i:ethyl-3-ethyl-l-pentene . . 

1,4 

li4 

1,4 


22 

4-lIethyl-3^ethyl-l-pentene . . 

1 

1 

1 


22 

2,3,3-Trljnethyl-l-petnene. . . 

1,2,5,7,10 

1,2,5,7,10 

1,2,5,7,10 

10 

22 

2,3>4-Trlm©thyl-l-pent0ne. • . 

1,2 

1,2 

1,2 


22 

2,4,4-Trlmethyl-l-pentene. . • 

6,9,11,12,13 

6,9,11,12,13 

6,9 

8,9,14 

22 

3|3,4-Trmethyl»l«penten6. . . 

1,1S 

1,15 

1,15 


22 

3,4,4^Trljn0thyl-l-pentene. . • 

1,16 

1,16 

1,16 


22 

2-^.'ethyl-3*ethyl-2-pentene . . 

1,4,17 

1,4,17 

1,4,17 


22 

cis-4-Hethyl-3-cthyl-2-pentene 

• 





t rans-4-42e t hyl-*3-o thyl-2- 

pefitene. • . « ... 

1,4 

, 

1,4 

1.4 


22 

2,3,4^rlmethyl-2-“pentene. . . 

6,9,18 

6,9,18 

9,16 


22 

2,4,4-Trlmethyl-2-pentene. . . 

8,9,11,13,19, 

20 

8,9,11,13,19, 

20. 

8,9,19,20 

8,9,14 

20,22 

cls-3,4,4“Trlmethyl-2-penten0. 

• 





trans-3,4,4-Trlmethyl-2- 
pentene. 

5,7,9,19 

5,7,9,19 

7,9,19 


22 

3 ^le thy 1 - 2-1 sop ropyl-l-butene. 

1,2,6,18 

1,2,6,16 

1,2,18 


22 

3,3-DlJiiethyl-2-ethyl-l-butene. 

1,21 

1 

1 


22 


REFERENCES 


1. Taylor, Pi^nocco, and Rossini 

2. Kuykendall*^ 

3. mvlty^ 

4. Reld^ 

5. Whitmore and Laughlln^ 

6. Whitmore and Laughlln^ 

7. Whitmore and Laughlin^ 

8. Tongberg,Pickens, Ferske, and Whitmore^ 

9* Howard, l^ars, Fookson, Pomerantz and Broote^ 
10# Cllnel 

11. Dolliver, Gresham, Klstlakowsky, and Vaughan^ 


12, Whitmore and HouX^ 

13. Whitmore, Rowland, Wrenn, and Kilmer^ 

,14* Parks, Todd, and Shonate^ 

15. Rudel^ 

16. Dietrich^ 

17. Nasarov^ 

18. Wlest^ 

19. Horney^ 

20. van Pelt and Wibaut^ 

21. Clarke and Jcnes^ 

22. American Petroleum Institute Research Project 44^ 
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Amfricin PttxoUun Invtihit# fl*«*4xeh Ptoj^ct 44 


WationAi Bui^u »l 8Und*rdi _ W*jKifxgton. D. C. 


SPECIFIC REFERENCES 

FOR TABLES 11a (Fart 1), lla-E (Part 1), and 11b (Part 1) 

(Applicable as of the date of issue of the nw.crlcal table) 

Nay 31, 1947 

Compound 

REFERENCES FOR 

Boiling 

Point 

Refractive 

Index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

Propadlene . 

1,2,3,4 



1.4 


1,2-Butadlene. 

5 


S,33 

6 


li3**Cutadlene. 

1,2,7,10,11 


7,10,12,18 

X,6,10,13 


li2^Pentadlene 

14,33 

14,33 

14,33 


14 

cls-l.S-Pentadlene . 

8,9,15,16,17, 

8,9,15,16,19, 

8,9,16,19,20 


9,33 


19 

20 




trans-l,3-Fentadiene . 

8,9,15,16 

8,9,15,16,20 

8,9,16,20 

15 

9,33 

li4«Pentadlene . « v . 

1,2,21,22,23 

21,22 

21,22,23 

1,24 


2,3-Pentadlene.. « • 

33 

33 

33 



3-4tethy 1-1,2-butadiene . « • « 

25 

25,33 

25,33 


25 

2-lfethyl-l,3-butadlene • • . . 

9,26,27,28,29 

9,26,29,30,31 

9,26,29,31 

6,26,29 

9,26,29,31 


RETE^IENCES 


1. Klstlakowsky, Ruhoff, Smith, and Vaughan^ 

2 . lamb and Ropar^ 

3. Llvingaton and Helaig^ 

4i Uapleau ar^d Chavanne^ 

5, Hurd and Melnert^ 

6i Glasgow and Roaslnl^ 

7« Benollel^ 

8. Cralg^ 

9« Farmer and Warren^ 

1D« Meyers, Scott, Brlckwedde, and Randa^ 

!!♦ Pravost^ 

12 , Cragoe^ 

13* Gamer, Adams, and Stuchell^ 

14, Bouls^ 

15. Dolllver, Oreeham, Klatlakowaky, and Vaughan^ 

18. Prevoat^ 

17. Mulllken, Wakeven, and Oerry^ 


18. BUCK^ 

19. Harries and Duvel^ 

20. Ward^ 

21. Shoemaker and Boord^ 

22. Kogennan^ 

23. Dy^tra, lewis, and Bcord^ 

24. Parks, Todd, and Shonete^ 

25. von Auwers^ 

28. Beckhedahl, Wood, and Wojclechowskl^ 

27. Whitby and Crozler^ 

28. Heisig^ 

29. Q^laar^ 

30. Olazebrook^ 

31. Foralatl and Rossini^ 

32. von Auwers and Westennan^ 

33. American Petroleum Institute Research Project 44^ 


i 
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Affierie^n PtUoUum Inttitul* R»M«rch P?ojtct44 


H^tionaJ 6ur«4U ^ StAndaxgU _ W4iKir\q[<6n. D. C. 

SF^CIFIC REFERi^rCES 

FOR T/^LTS 11a (Part 2), lla-E {Fart 2), and lib (Part 2) 

(Applicable as of the date of Issue of the nuiLerlcal table) 

L'?-y 31, 1947 


h -r 

1 

-1 

REFERErXCE FOR 1 

1 

Compound 

Belling ! 

Point 1 

1 

Refractive 

Index 

Density 

Freezing 

Point 

• 1 

Refractive 

Dispersion 

1 

1,2-Hexadlenc. j 

1 

1 

1 1 


1 

1 

cls-l,3-Kexadlene. 

trcns-l,3-Kexadlene.j 

J 2.2,4 

2,3,4 

i 

2,3,4 

i 

2,26 

cls-l,4-Hexadlene. 

tr::ns-l,4-*Kexadlene. ..... 

}..s 

4,5 ! 

1 

4,5 

4 

1 



1,5-Hexadlene. 

6,7,9,9,10 

7,9 

7,9,10 

6,7 


2,3-Kexadlene. 

11 

11 

1 

n 


11 

cls,cls«*2,4^Kexadlene. 


i 

1 



cls,trans-C-^Kexadiene. « • • 

3,4,12,13,14, 

15,16,17 

3,4,12,13,14, 1 

15,16,17 j 

3,4,12,13,14, 

15,16,17 


13,14,26 

trans,trans-2,4-Hexadlene. . , 






3-i-'e thyl- 1 , 2 -pen tad lene. . ♦ . 

k 

26 

26 

26 

1 

1 



1 4--'>t/iyl-l,2-pentadlene. . . . 

1 

1 

11 

1 


1 

cls-2-"'thyl-l,3-pentadIene. . 

trans-2-”etnyl-l,3-penta(llene. 

1 2,12,13,14 

2,12,13,14 

! 

2,12,13,14 

1 

2,13,14,26 

cls-3-:.'ethyl-l,3-pentadlene. . 

tr8.ns-3-:.:ethyl-l,-3-?enta(31ene. 

i • 

12,13,10 

12,13,16 

12,13 


13,26 

4—;.'ethyl-l,3-pentadlene. . . . 

12,13,10,20 

12,13,19,20 

12,13,19,20 


13,26 

2-L:ethyl-l,4-pentadlene. . . . 

19 

19,26 

19,26 



3-l.:ethyl-l,4-penta<llene. . . . 

26 

26 

26 



2-l.rethyl-2,3-pentadlene. , . . 

. 26 

26 

26 



2-2thyl-l,3-butadiene. . . . . 

21,26 

26 

26 


26 

2,3-Dlinethyl-l,3-buta<llene . . 

8,12,13,14, 

^,23,24,25 

12,13,14,22,25 

12,13,14,25 

14,22 

13,14,26 


REFER-TXES 


!• Bouls^ 

2. van Keersbllck^ 

3. Henne and Turk^ 

2 

4. Prevost 

5. Shcemaker and Boord^ 

6. Klstiakcwsky, Ruhoff» Smith, and Vaughan^ 

7. Cortese^ 

0. V/insteln and Lucas^ 

9, Henne, Chanan, and Turk^ 

10* nerling^ 

11• van Risseghcm^ 

12* Whitby and Gallay^ 

13. Farmer and warren^ 


14. Enklaar^ 

15. Prevost^ 

16. van Pelt and Wlbaut^ 

17. Kenne and Chanan^ 

18. Fisher and Chittenden^ 

19. Wlest^ 

20. Bachman and Goebel^ 

21. Parlselle and Slmon^ 

22. Dclliver, Gresham, KlstlakcwslQ^ and Vaughan^ 

23. Allen and Bell^ 

24. Birch, Pldler and Lowry^ 

25. Lebedev^ ^ 

26. American Petroleum Institute Research Project 44'*' 
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Am«ric*n P«UoUum Institut* Pvoj*cl44 


NAlioA*! Bur«4u oi SundAfda 





WMhino^An. D. C. 

spscipic RLTnrrjJccs 

FOR T^BLtS ICa, ir.a-E, and 12h 

(Applicable as of the dite of issue of the nunerlcal 

May 31. 1947 

table) 



' REPERET^CES FOR 

Compound 

Bolling 

Refractive 

Density 

Freezing 

Refractive 


Point 

Index 

Point 

Dispersion 

Ethyne. 

1*3 



1*4 


Propyne. 

1,6.7.9,9,10. 






11.12 



1 , 6 , 6 ,9 


1 -Butyne . 

1 

1.11,12,13,14. 

is 


1,15 

4 

1,6,14,15 


2-Butyne ..; 

2,5,6,10,16,17 

16 

1 

2,16 

2,0,16,16 


1-Pentyne. 1 

2,11,19.20,21, 

11,19,22 

2,11,19,20,22 

2 , 20,22 



22 





2 -*P 6 ntyn 6 ., 

6,22,23,24 

6,22,23,24 

6,22,23,24 

6,23 

23 

3-t1ethyl-l-butyne. 

26 

26 

26 






1* Morehouse and Maass^ 

2* Morehouse and ^feas5^ 

3* Burrell and Rctertscn^ 

4* Haass and Russell^ 

5. Coniip Klstiakowsk)', and Smlth^ 

64 American Petroleuo institute Research Project 45^ 
7# Melnert and Hurd^ 

6 . Leapleau and Chavanne^ 

9« Kelelg and Kurd^ 

10* Kelslg^ 

11. Kriegor and Uenzke^ 

12. Lair^ and Roper^ 

13* Kurd and Melnert^ 


14. Plcon^ 

16 . pupont^ 

16* Heisig and Davls^ 

17. wisllcenus^ 

16. Yost, Osterne* ar4 Garner^ 

19. Bouls^ 

20. Plcon^ 

21. Bourgel^ 

22. Greenlee^ 

23. van Rlsseghem^ 

24. Sherrill and Laupspach^ 

25. Oredy^ 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 
Aa^ricAn PAtroUua IrMtuf IUmatcK Pre)Mt44 


NationAJ Bxuaau of StAxulArd* 


WoAlUngton. D. C. 



« Methylstyrene 


els- thylstyrene • 
trans-i9-L1ethylstyrene 


, SPECIFIC REFERENCES 
FOR TABLES 13a, 13a-E, and 13b 
(Applicable as of the date of Issue of the nunerlcal table) 

May 31, 1947 


REFERENCES FOR 


Bolling 

Point 


Refractive 

Index 


Density 


Freezing 

Point 


Refractive 

Dispersion 



!• Patnode and Scheiber^ 

2. von Auwere and ?;iscnlohr^ 

3, Shorygln and Shorygina^ 

4* Garner, Adama, and stuchell^ 


3» Goldflnger, Josefowitz, 
6* Smoker and Burchfield^ 
7. Cragee and Peffer^ 

$0 Glasgow and Rossini^ 


and Mark^ 


9* Outtman, Westrum, and Pltzer^ 



REFER Ef^CES 

10, Harries^ 

11* Tlffeneau^ 

12« Klages^ 

13* Drelsbach^ 

14* Campbell and 0^Connor^ 
15* Tlffeneau^ 

16« Levina^ 

17. Forziatl and Rossini^ 
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American IxvtituU R«M«rch Project 44 


W.tion« l Btawa rf 8UmUrf> _ W»hington, D. C. 

SPECIFIC REFERE3JCES 
FOR TABLES 14a, 14a-E, and 14b 
(Applicable as of the date of Issue of the nuraerical table) 

, May 31, 1947 



REFERQ^CES FOR 

Compound 

Bolling 

Point 

Refractive 

index 

Density 

Freezing 

Point 

Refractive 

Dispersion 

n-Butylbenzene . 


1,2,3,4,5,8,10, 

11,12 

2,3,4,11,12,13 

1,2,3,6,7 

50 

Isobutylbenzene. 

1,2,3,4,5,8,14, 

15,51 

1,2,4,5,8,10,11 

14,16,51 

2,4,11,14,15,51 

1,2,6,51 

50 

sec-Butylbenzene . 

17.18. 

1,2,4,5,10,11, 

17,19,51 

2,4,11,17,51 

1,2,6,18,51 

SO 

tort But ylbenzenoe • • • • • 

2,3,4,5,8,17,19, 

^,21,22,23,24, 

1,2,4,5,8,10,11, 

16,17,19,20.24, 

2,4,11,17,20, 

21,22,24,25,51 

1,2,6,22,51 

50 


25,26,51 

25,51 




l-Methyl-2-propylbenzene • . 

9 

27,28 

9,28 


9,50 

l-Methyl-3-propylbenzene . . 

9 

27 

9 


9,27,50 

l-Methyl-4-propylben2ene . . 

3,29 

3,27,29 

3,9,29 

3,29 

9,27,50 

l-Methyl-B-lsppropylbenzene. 

2,9,30 

2,9,30 

2,9,30 

2 

9,50 

l-Ilethyl-3- Isopropylbenzene. 

2,8,9,31,32 

2,8,9,31,32 

2,9,31,32 

2 

9,50 

l-Methyl-A-lsppropylbenzene. 

2,3,7,9,19,26, 

32,33,il,35,36, 

2,9,14,19,26,27, 

32,33,34,36,38, 

2,9,14,26,32, 

33,34,36,51 

2,7,32,51 

9,50 ' 


37,38,51 

39,51 




l,2>Dlethylbenzene . . . • • 

2,3,40,52,54 

2,3,40,52 

2,3,40,52 

2,52 

50 

1,3-Dlethylbenzone . , . . . 

2,3,41,42,53,54 

2,3,4,41,42,53 

2,3,41,42,53 

3 p3 p S3 

SO 

l^A^Dlethylbenzene • • « • • 

2,3,52,54 

2,3,52 

2,3,52 

2,3 

9,50 

1 ,a-Dlnethyl-3-ethylbenzene. 

2.3,4 

2,3,4 

2,3,4 

2,3 

SO 

1,2-Dlinethyl-4-6thylbenzen0. 

2,4,43 

2,4 

2,4,43 

2 

50 

1,3-01inBthyl-2-6thylbenzene. 

2,4 

2,4,44 

8,4 

2 

50 

l,3-Dlinethyl-4-ethylbenzene. 

2,4 

2,4,44 

2,4 

2 

50 

1,3-Dlnethyl-5-ethylbenzene. 

2,4 

2,4 

2,4 

2 

SO 

l,4-DlDethyl>2-ethylbenzene. 

2,4 

2,4,44 

2,4 

2 

50 

1,2,3,4-TetraiDethylbenzena . 

45,46 

38,44,46,47 

46 

7,46,48 

9,50 

1,2,3,5-Tetraniethylbenzene • 

3,45,54 

3,38,47 

3 

3,7.47,48 

50 

1,2,4,5-^etraiaethylbenzene . 

45 

SO 

50 

38,48,49 

50 


Tmil O - 47 - 2S 
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SPECIFIC REFERENCES 

FOR TABLES I4a, l4a-C, and 14b (Continued) 
{Applicable as of the date of Issue of the nmerlcal table) 

May 31, 1947 


REFERENCES 


1, Strelff, ?:urphy, Cahill, Flanagan, SedlaK, 

Willingham, and Rossini^ 

2. Birch, Fldler, and Lowry^ 

3* American Petroleum Institute Research Project 45^ 
4* Forziatl and Rossini^ 

5. Smith and Pennekarap^ 

6. Glasgow, Murphy, Willingham, and Rossini^ 

7. Huffman, Parks, and Barmore^ 

8. Turner and Lesslle^ 

9. von Auwers^ 

10. Callngaert^ 

11. Hennlon and Auspos^ 

12. Schmidt, Hopp, and Schoeller^ 

13. Massart^ 

14. Perkins^ 

15. Zelinsky ana Oawerdowskaja^ 

16. Urry and Kharasch^ 

17. McKenna and Sowa^ 

18. TlOTnemans^ 

19. Simon and Hart^ 

20. Orosse and Ipatieff^ 

21. Richards and Shipley^ 

22. Huffman, Parks, and Daniels^ 

23. de la Mare and Robertson^ 

24. Smith, R.A.^ 

25. Huston, Fox, and Binder^ 

26. Hennlon and Kurtz"*^ 

27. von Auwers and Kolllgs^ 


28. Kuhn and Deutsch^ 

29. Schmidt and Schoeller^ 

30. Desselgne^ 

31. Lacourt^ 

32. Richter and .Volff^ 

33. Welsh and Hennlon^ 

34. Lacourt^ 

35. McVlcker, Marsh, and Stewart^ 

36. Le Fevre, Le Fevre, and Robertson^ 

37. Kobe, Okabe, Ramstad, and Hueniner^ 

38. Smith and Pennekamp^ 

39. Schorgerl 

40. Fries and Bestlan^ 

41. Copenhaven and Reld^ 

42. Ipatieff, Pines, and KOTiarewsky^ 

43. Kruber^ 

44. Stnith and Kless^ 

45. MacDougall and Smlth^ 

46. Malr and Strelff^ 

47. anlth and Cass^ 

48. Smith and MacDougall^ 

49. Fuson and McKuslck^ 

50. American Petroleum Institute Research Project 44^ 

51. Buess, Karablnos, Kunz, and Gibbons^ 

52. Karablnos, Serijan, and Gibbons^ 

53. Gibbons, Thanpson, Reynolds, Wright, Chanan, 

Lambert!, Hlpsher, and Karablnos^ 

54. American Petroleum Institute Research Project 6^ 
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Afn*ric4n P«troU\un InsliluU IUi*«Jch Project 44 


auf»#u ci S!>n4t«U__Wohingicn D. C. 


1 

SPECIFIC REFERir:CES 




FCR TABLES 15a, L'a-E, a 

nd 15-b 


, 

(Applicable as of the ' 

date of Issue of 

the numerical ta&le) 




I'ay 31, 1947 




--- 

REFERETiCLC TOR 

CoiDpound 

Bolling 

Point 

Refractive 

Index 

Density 

I 

Freezing 

point 

Refractive 

Dispersion 

n-Propylcyclopentan© . 

1,4,5,6,6,10, 

11,12,15 

1,3,4,6,6,8,11,! 

12,13,15 

3,4,5,6,5,11, 1 

12,13,14,15 ' 

1,3,4,6,16 

1 

Isopropylcyclopentane.. 

1,4,5,6,8,10,17 

1.3,5,6,0,13,17 

3,5,6,8,13,14, 

17 

1,3,4,6 

13 

1 rvrTnnentane.. * 

2,24 

2,7,24 

2 

7 

2 

1 






cls-l^:ethyl-2- 

ethylcyclopentane.i 

2,9,24 

7,9,24 

2,9 

7,9 

2,9 

trens-1-; :etivyi-2- 

ethylcyclopcntajie. . • . . • 

7,S,24 

7.9.24 

2,9 

Q 


c Is-l-l;© thy 1-3- 

ethylcyclopentane. 

2,18,19,24 

7,18,24 

2,16 



t ra na-1-i^e t hy 1-3- 

ethylcyclopentane.' 

7,24 

7,24 

2 

7 


1,1,2-Trloethylcyclopentane. . 

1,2,5,19,20,24 

1,2,5,19,20,24 

2,5,20 

1,5 


1,1,3-Trlinethylcyclopentane. . 

1,2,4,5,21,22 

1,2,4,5,21,22 

2,4.5,21,22 

1 


Cl3,ClS,ClS- 

1,2,3-TniTiethylcyclopentane. 

7,19,24 

7,19,24 

2,19 

7 


cls,cls,trans- 

1,2,3-Trlmethylcyclopcntane. 

7,24 

7,24 

2 

7 


clB.trans.cls- , , ^ 

1,2,3-Trlnetrvylcyclopentane. 

2,24 

7,24 

2 

7 


Ci8,Cl6,Cl8- 

1,2,4-Trlmethylcyclopentane. 

23 

23 

fS 



cls,cls,trans- 

1,2,4-Tnne thylcycl opent ane. 

1,2,24 

1,2,24 

4w 

1 


cl8,trans,cl8- 

1,2,4-Trlinethylcyclopentane. 

1,2^24 

1,2,24 

2 

1 



p.v%a?:t.cv;3 


1 . 

2. 

3. 

4* 

5. 
6* 
7. 

6. 
9. 

10 , 

lU 


relff, Hiirphy, Cahill, rianagan, Sedlak, 
Wllllncham and Rossini^ 

>rzlatl and Rossini^ 2 

TZiatl, GlascoH, Wllllnshatn, and F.cs3inl 
aericar. Pctroleun Instlti.-te Msearc!-. Project 4 
irch, ridler, and Uwry^ 
pane, Boord and Kenne 

trelff, Murphy, Canill, .ediak, Wllllnghajn, 

and Rossini^ ^ 
inea and Ipatiaff 

hlurdoglu^ . 

llllnghan, Taylcr, I Ignccco, and F.csslnl 

havanne and Becker^ 


12* Zelinsky, KasansKy, and Plate^ 

13* Garrett^ 

14, Celst and cannen^ 

15* Turo‘/a-Follak and Polyakova^ 

16. Tlrr^nrans^ 

17. j:aaansky and Tatevosyan^ 

18. Zelinsky^ 

19» Turner aitd Usslle^ 

20. Crossley and fvenouf^ 

21. McKinley, ite-ens, and Baldwin^ 

22. Zelinsky and OspsnsJQr^ 

23. Aftcrlcan F^-troleujn Institute Research Project 44^ 

24. ’Whltrwre and others^ 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


Ndtionat Buraau ol fStAndAxd* 


Am«ricAJi P*troUuA Ixutituto It^Much Prelvet 44 



—wMiunetoiv u. c. 

SPECIFIC REFERENCES 

FOR TABLES 20c, 20c*£, and 20c<*K 
(Applicable aa of the date of Issue of the numerical table) 

Kay 31, 1947 

Compound 

REFERENCES FOR 

Compound 

REFERE^JCES FOR 

Viscosity 

Viscosity 

Methane. 

1 .6,6,10.11 

n-Undecane* •**•*• 

1*4,15,17 

Ethane ••♦.,.*,* 

1.6,7,a 

n-Dodecane* •«*.*• 

1,4,17,21,22 

Propane* »«•«••*• 

1 .6,7.9 

n«Trldecane 

1.15,21 

n*Butane ..* * 

1.9 

n^etradecane « • • • « 

1,21,23 

n-Pentane.. • * 

1,2,3,4,5,12 

Q-Pentadecane . 

1,21 

n-Hexane •«•«**•« 

1,2,3,4,12,13,19,20 

n^Hexadecane* • • • • • 

1,21,22,23 

n^Heptane. 

1,2,3,4,5,12,16,18 

n-Heptadecane . 

1,15,21,24 

n-Oc tane *•*«*«*• 

1,2.3,4,13,14,15 

n-^Octadecane. • • « * * 

1,21,23,25 

n-Nonane . 

1.4,17 

n^onadecane* « * « * • 

1 

n-Decane *•»••••* 

1,4,17 

n-Elcosane* .«•«»* 

1,21 


REFERENCES 


American Petroleum Institute Research Project 44^ 
2 * Oalat anC Cannon^ 

3. Thorpe and Rodger^ 

4. Shepard 9 Henne, and Kldgley^ 

S* Timmermans and H6nnaut«*Roland^ 

6 . Gerf and Oalkov^ 

7* Gaiko V and Oerf^ 

8 . Oerf and Galkov^ 

9» Llpkln^ Davison, and Kurtz^ 

10 • Brealer and Landeman^ 

11« Rudenko and ShubnlKov^ 

12, Khalllov^ 

13« Tlumnnana and Martin^ 


14* Madge^ 

1S« Schmidt, Schoeller, and Eberlein^ 

16* Snyth and Stoops^ 

17* Blnghw and Pornwalt^ 

18« Lewia^ 

19* Andrade and Rotherham^ 

20 , Drapier^ 

21. American Petroleum Institute Research Project 42^ 
22* Cvana^ 

23* Gngler-Hofer^ 

24* Karrer and Pem^ 

25* Dover and Hensley^ 
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Am€hc&n P^troUum iMtitut* R«M4fcK Piojtet 44 

Bniwtt d flandarf*_ Wuhington, D. r. 


SPECIFIC REFERENCES 

FOR TABLE Ik 

(Applicable as of the date of Issue of the numerical table) 

Kay 31, 1947 

^____ 



RETSniENCES FOR 


REFERENCES FOR 

Compound 

Vapor Pressures 
and Bolling Points 

Compound 

Vapor Pressures 
and Bolling Points 

Methane . 

1.2.3 

2-Kethylpropane . 

i.e 

Ethane.. 

1,4 

n-Fentane . 

9,12 

Propane . 

1.5 

2 -Hethylbutane. 

9,10 

n-Butane. 

1.7 

2,2-Dlmethylpropane . 

6,11 


RSFEJ^ENCES 


1 . 

2 . 

3. 

4. 

5. 

6 . 


Cragoe^ 

7 

Freeth and Verschoyle^ 

8 

Cluslus and Welgand^ 

9 

Loomis and Walters^ 

m 

10 

Kemp and Egan^ 

11 

Aston and Masserly^ 

12 


2 

Aston and Messerly 

Astoni Kennedy, and Schumann*^ 

Wiiiin^am, Taylor, Plgnocco, and Kossini^ 
Schumann, Aston, and SagenKahn^ 

Benollel^ 

Kesserly and Kennedy^ 


SPECIFIC REFERENCES 

FOR TABLE 2k (Part 1) 

(Applicable as of the date of issue of the numerical table) 

May 31, 1947 



RETERENCES FOR 

1 

1 REFERENCES FOR 

Confound 

Vapor Pressures 
and Bolling Points 

Compound 

1 Vapor Pressures 
and Bolling Points 

.. 

1 

2 , 2 -Dlmethylbutane.. 

1 

S^thylpentane. 

3-ltethylpentane. 

1 

1 

2,3-DlDethylbutane. 

1 


RfFERENCES 


1. Wiiiinghan, Taylor, Plgnocco, and Rossini^ 
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American Petxoleum Institute ReaearcK Pveject 44 


National Bureau oi Standards 


SPECIFIC REFERENCES 

FOR TABLE 2k (Part 2) 

(Applicable as of the date of Issue of the numerical table) 

my 31, 1947 


REFERENCES FOR 


REFERENCES FOR 

Con^^ound 

Vapor Pressures 

Compound 

Vapor Pressures 


and Bolling Points 

• 

and Bolling Points 

n-Heptane . 

1,2,6 

2,3-Dlitiethylpentane. 

3,6 

2-Nethylhexane. 

3,4,6 

2,4-Dlmethylpentane . 

3,4,6 

3-Kethylhexane. 

3,4,6 

3,3-Dlinethylpentane. 

1,6 

3-Bthylpentane. 

3,S,6 

2p2,3-Trimethyltutane . 

3,5,6 

2,2-Dltnethylpentane. 

1,6 




REPERENCES 


1. Willingham, Taylor, Plgnocco, and Rossini’^ 

2. Smith, E.R.^ 

3. American Petroleum Institute Research Project 44' 


4« Callngaert and Thomson' 
o. Smith, E.R.^ 

6* Callngaert^ 


SPECIFIC REFERENCES 

FOR TABLE 3k 

(Applicable as of the date of Issue of the numerical table) 

May 31, 1947 

« 


REFERENCES FOR 


REFERENCES FOR 

Compound 

Vapor Pressures 
and Bolling Points 

Compound 

Vapor Pressures 
and Bolling Points 

n-Octane. 

1 

3,3-Dlmethylh6xane. 

1 

1 

2-Methylheptane . 

1 

1 

3,4-Dliiiethylhexane. 

1 

3-llethylheptane. 

1 

2-Methyl-3-ethylpentane. 

1 

4-11ethylh6ptane. 

1 

3-l1ethyl-3-ethylpentane ..... 

1 

3-Ethylhexane. 

1 

2,2,3-TriDethylpentane. 

1 

2,2-Dlmethylhexane. 

1 

2,2,4-Trimethylpentane. . . . , . 

1,2 

2,3-Dlznethylhcxane. 

1 

2,3,3-Trimethylpontane. 

1 

2,4-Dlmethylhexanc. 

1 

2,3,4-Trlinethylpentane,. 

1 

2,5-Olmethylhcxane. 

1 

2,2,3,3-Tetrain0thylbMtane .... 

3 


HSTERENCES 

1, Willingham, Taylor, Plgnocco, and Rossini^ 

2. Smith, E.R.^ 

' 1 
3* Callngaert, Soroos, Hnlzda, and Shapiro 
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Am«nc«n PttroUum InilituI* R«»«4r€h Project 44 


NAtioful of Suuidord# WaaKin^tor. D. C. 


SPECIFIC RfFEREKCES 

FOR TABLE 5k 

(Applicable as of the date of issue of the numerical table) 

my 31, 1947 

i 


REFERENCES FOR 

1 

1 

RiJf'LRLNCES FOR 

CoDpound 

Vapor Pressures 

Coinpound 

Vapor Pressures 


and Bolling Points 


and Bolling Points 

Benzene . 

1,2,3,4,5,C,7,6,9, 

Isopropylbenzene. 

1,13 


10 





l-Methyl-2-ethyIbenzene . 

14 

Hethylbenzene . 

1,2,3 





l-Methyl-3-GthyIbenzene . 

14 

Ethylbenzene. 

1,5,11 





1 -Methy1-4-ethylbenzene . 

14 

1 f 2«>Dline thy Ibenzene. 


1,2,3-TrlmethyIbenzene. 

14,15 

1,3-Dlinethylbenzene. 

1 ,2,12 

1 , 2 ,4-TrlmethyIbenzene. 

14,16 

1,4-Olmethylbenzene . 

1 ,2,12 

1,3,5-TrlDethylbenzene. 

\2,14 

n^rropylhenzene . 

1 




REFO^OXES 

1. Willingham, Taylor, Plgnocco, and Rossini^ 

8 . Pltzer and Scott^ 

• 1 

3. Thoneon 

4. Smith, E.R.® 

5. Stuckey and Saylor^ 

6 . Stull^ ^ 

7. International Critical Tables 

8 . Huffman, Parks, and Daniels^ 


9. Flock, Oinnlngs, and Holton^ 

10. Osborne and uinnlngs^ 

11. Guttnan, Westrum, and Pltzer^ 

12 . Kassel^ 

13. Kobe, Okabe, Ranstad, and Huenmer^ 

14. ilinerlcan Petroleum Institute Research Project 44 

15. Smith and Splllane^ 

1C. Smith and Lund^ 


SPECIFIC REFERENCES 

FOR TABli: 6k 

(Applicable as of the dale of issue of the numerical table) 

1 my 31, 1947 


Compound 

REFERfT.'CES FOR 

Compound 

REFERENCES FOR 

f- 

Vapor Pressures 
and Bolling Feints 

Vapor Pressures 
and Bolling Points 

Cyclopentane. 

Hethylcyclopontane. 

1.2 

1.3 

Ethylcyclopentane . 

4 


RQ'ETiOlCES 


1. wiiiinghan, Taylor, Plgnocco, and Roeelnl^ 

2. Aston, Fink, and Schumann^ 


3. Schmitt^ 

4. /ircrlcan Petroleum Inrtltute Pesoarch Project 44^ 
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American P«tiol«iun R«B«Axch Proj#ct 44 


NationaJ Bui«du of Wuhington. D. C. 


SPECIFIC REFE31ENCES 

FOR TABLE 7k 

(Applicable as of the date of issue of the nunierlcal table) 

my 31, 1947 



REFERENCES FCR 


REFERENCES FOR 

Compound 

Vapor Pressures 
and Bolling Points 

Compound 

Vapor Pressures 
and Boiling Points 

Cyclohexane . 

1,2,3,4 

trans-l,2-Dlaethylcyclohexane • • 

1 

Methylcyclohexane . 

1,6 

cia-l,3-Dliiiethylcyclohexane . » • 

1 

E^hylcyclohexane. 

1 

transtl,3-Dlmethylcyclohexane ♦ . 

1 

1,1-Dimethylcyclohexane . 

5,7 

cls-l,4-0imethylcyclohexano • * • 

1 

cis-l,2-Dliiiethylcyclohexane . • . 

1 

trans-l,4-Dlmethylcycloh6xane # » 

1 


RETO^^CES 

1. Willingham, Taylor, Plgnocco, and Rossltil^ 5. American Petroleum^Instltute Reaearch Project 4^ 

2. Scatchard, Wood, and Mechel^ 6* Stuckey and Saylor ^ 

3. Aston, Szasz, and Fink^ ^ Forzlatl and Rossini 

4. International Critical Tables^ 


SPECIFIC REFERENCES 

FOR TABLE 8k (Part 1) 

(Applicable as of the date of issue of the numerical table) 

my 31, 1947 


REFERENCES FOR 


REFERENCES FOR 

Compound 

Varor Pressures 

Compound 

Vapor Pressures 


and Bolling Points 


and Bolling Points 

.. 

1,2,3 

cls-'2-Butene. 

1.5,7 


1,4,5 

trana*2-Butene. 

1,5,7,8 


1,5,6 

2>M8thylpropene ......... 

1,5 


REFERENCES 


1. Cragoe^ 

2. Egan and Kemp^ 

3. Henning and Stock^^ 

4. Powell and Oiauque'*’ 


5. Lamb and Roper^ 

6. Benollel"'^ 

7. KlstlakowBky, Ruhoff, Smith, and Vaughan 
0. Outtman and Pltzer^ 
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American Petroleum Institute ResesrcK Project 44 


Nktiond Bur«*u of St«nd4tdf _____ WMhington. D. C. 


SPECIFIC REFERENCES 

FOR tabu: Im 

(Applicable as of the date of Issue of the numerical table) 

May 31, 1947 


REFERENCES FOR 

Compound 

REFERENCES FOR 

Compound 

Heat of Vaporization 

Heat of Vaporization 

Methane.. 

1,2 

2-Methylpropane. ..... 

6,13,14 

ethane « • • • . 

3 

n-Pentane. 

7,8,9,10,13 

Propane. 

4,13,14 

2 -Methylbutane . 

11,13 

n-Butane • • a. 

5,13,14 

2,2-Dlinethylpropane. . . . 

12,13 


REFERENCES 


1. 

2 

Frank and Cluslus ^ 

8 . 

2 . 

Osborne and others 

A 

9. 

3. 

Witt and Kemp^ 

10. 

4. 

Kemp and Egan^ 

11. 

5. 

Aston,and Messerly^ 

12. 

6. 

Aston, Kennedy, and Schumann^ 

13. 

7. 

Osborne and Olnnlngs^ 

14. 


Messerly und Kennedy 
Pltzer^ 

Sage, Evans, and Lac^^ 

Schumann, Aston, and Sagenkahn^ 

Aston and Messerly^ 

Ane rlcan Petroleum Institute Research Project 44^ 
Dana, Jenkins, Burdick, and Tlmm^ 


SPECIFIC REFERQICES 

FOR TABLE Sn 

(Applicable as of the date of issue of the numerical table 

my 31, 1947 

• ) 


REFTRQJCES FOR 


REFERENCES FOR 

Compound 

Heat of Vaporization 


Heat of Vaporization 

n-Kexane . . . 

1,2,3,4,9 

3-Methylhexane . 

9 

2-Methyipentane. 

1,3,5,9 

3-Ethylpentane . 

1,9 

3-Methyipentane. 

1,5,9 

2,2-Dliiiethylpentane. . . . 

1,9 

2,2-DlinBthylbutane .... 

1.2,6,7,9 

2,3-Dlinethylpentane. . . . 

1,9 

2,3-Dlaethylbutane .... 

1,3,5,9 

2,4-Dlmethylpentane. . . . 

1,9 

n-Heptane, 

1,8,9,10 

3,3-DlinethylpentanB. , . • 

1,9 

S^Hothylhexane •••••• 

9 

2,2,3-TrlmethylbutaBe. . . 

1,9,10 


REFERENCES 

6. Pltzer® 

7. Kilpatrick and Pitzer^ 

B. Pltzer^ 

9. American Petroleum Institute Researdh Project 44 
10, Waddlngton, Todd, and Huffman^ 


1, Osborne and Olnnlngs^ 

2. Waddlngton and Douslln^ 

3. Lemons and Pelslng^ 

4, Mathews^ 

6 , Huffman and others^ 
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American PettoUiia Inatitui* Aeaeueh Ptcjert 44 


National Bur««u o( StkndudM 


( 

- W«hinglon. D. C. 

SPECIFIC REFEREt.'CES 

FOR TABU: 3ni 

Applicable as of the date of Issue of the numerical table) 

31, 1947 

Cor.pound 

R£FERD:CES for 

Conpound 

REFERUICES FOR 

Teat of Vaporization 

He^.b of VaDorlzation 

n-Cctanft • . . 

1 S 




X , 0 

3,3-Dlmethylhexane .... 

1,5 

2-Methylheptane. 

1.5 

3,4-Dlinethylhexane .... 

1,5 

2-Kethylheptane. 

1.5 

2-Methyl-3-ethylpentane. . 

1,5 

4-i:ethylhcptane. 

1,2,5 

3-llethyl-3-ethylpentane. . 

1,5 

-•J-':.tr.ylhe>:ane. 

1.5 

2,2,3-Trlinethylpentane . . 

1,5 

2,2-uim^thyihexane .... 

1,5 

2,2,4-Trlniethylpentane . . 

1,3,5 

2,2-Limethylhexanfc .... 

1,5 

2,3,3-Trlmethylpentane . . 

1,5 

2,4-Dl,TetftylPexane .... 

1.5 

2,3,4-Trlr.ethylpentane . . 

1,4,5. 

2,5-DllT■et^*’lhexane .... 

1.5 

2,2,3,3-Tetranethylbutane. 

S 


1. Osborne «ind Ginnlngs^ 

2. hutbews 

3. Pltzer^* 


REPEJRENCES 

4 . Pltzer iind Scott^ 

5. Arerlcan Petroleum Institute Hesearch Fro.lect 44^ 
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fitnftj'icin Petroleum Inetitute Reieetch Project 44 


Nttione) ?ure*u ot ?un<i4id» ___ WteKington, D. C. 


JITCIPIC RZFLRL'TXES 

FOR TABU. 4ni 

(Appllcatile as of the date of iooue of the numerical table) 

my 31, 1947 


REFEKErrCEF FOR 

Compound 

REFERENCES FOR 

Compound 

Heat of Vaporization 

Heat of Vaporization 

n-Nonanc . 


3-Kethyl-4-ethylhexane* . ♦ 

2 

2-Methyloctane . 

2 

2,2,3-Trli:iethylhexano • • . 

2 

3-Methylcctane . 

n 

w 

2,C,4-Trlmethylhexane . . . 

2 

4-Methyloctane . 

2 

2,2,S-Trlmethylnexane . • ♦ 

1,3 

3-Ethylheptane . 


2,3,3-Trlmethylhexane • . . 

2 

4-Lthyiheptane . 

2 

2,3,4*^TrlmethyIhexane . . • 

2 

2,2-Blr;*thylheptanu, • . . 

1 

2,3,S-Trlmethylhoxane . . . 

9 

1*2 

2,3-DlmethylheptAno. . . ♦ 

2 

2,4,4-Trlmethylhexane . • . 

2 

1 

2,4-DiTnethylheptanc. . . - 

r, 

w 

3,3,''i-?rl!)Cthylhexane . . . 

2 

ajS-Dlmethylh^iptane. • • . 

<■. 

1 

3,3-Dlethylpeiicane« . . ♦ • 

# 

2,6-UlnethyLheptane. . . . 

2 

2,2-Dlnicthyl-3-ethylpentane 

2 

3,3-Dlmethylheptane. . . . 

Z 

2,3-Dlmethyl-3-ethylpentane 

2 

3,4-Dlmethylhoptare* ♦ ♦ . 

2 

2,4-Dlmethyl-3-cthylpcntane 

2 

3,&-Dlmethylheptane. • • • 

2 

2,2,3,3-Tctramethylpentane. 

2 

4,4-Dlmethylheptane* . . • 

2 

2,2,3,4-Tetraraethylpentane. 

2 

2-Methyl-3-ethylhcxane • . 

2 

2,2,4,4-Tetrainethylpentane. 

2 

2-Kethyl-4-ethylhex^'ne . . 

2 

^ 2,3,3,4-Tet^ajuothylpentane. 

1 

2 

3-Methyl-3-ethylhexane ♦ . 

2 




ref£RC?k:es 


1» Osbom€ and Glnnlngs 

2« /ifnerlcan Petroleun Institute Research Project 44 
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Ainaric«n Petrolaum Inctitute RaMAzch PToj«ct44 


National Buroau of Standard! 


* vvm»mr\^on, u. 

SPECIFIC REFERENCES 

FOR TABLE Sm 

(Applicable as of the date of Issue of the numerical table) 

May 31, 1947 

ComDOund 

REFEfOICES FOR 


REFERENCES FOR 


Heat of Vaporization 

L UiipO uJlQ 

Heat Of Vaporization 

Benzene.. - , • e 

1,2,3,4,5,0 

Isopropylbenzene* «»••««« 

i.e 

Methylbenzene . . , 

1,4,5,8 

l-Methyl-2-ethylbenzene .... 

8 

Ethylbenzene. 

1,4,6,0 

l-Methyl-3-ethylbenzene .... 

8 

1,2-Dlznethylbenzene. 

1,4,7,0 

l-Methyl-4-ethylbenzene .... 

8 

l.S-Dlmethylbenzene . . . . . 

1,4,7,8 

1,2,3-Trimethylbenzene. 

1.0 

It4-Dlin6thylb6nz6nd. 

1,4,7,8 

1,3,4-Trlnethylbenzene. 

1,8 

n-Propylbenzene . 

i.e 

1 

1,3,5-Trlmethylbenzene. 

1,8 


1. Osborne and Glnnlngs^ 

2. Uaddlngton and Douslln^ 

3. Flock, Olnnlngs, and Holton^ 


REFERENCES 


4. Mathews' 


5. Kolossovsky and Theodorowltsch^ 

6. Scott and Brlckwedde^ 

7. Pitzer and Scott^ 

8. Anerlcan Petroleum Institute Research Project 44 


SPECIFIC REFERENCES 

FOR TABLE 6m 

(Applicable as of the date of Is^ue of the numerical table] 

my 31, 1947 


REFERENCES FX)R 


REFERENCES FOR 

^ ui ii^ w ui lu 

Heat of Vaporization 

ooinpounQ 

Heat of Vaporization 

Cyclopentane. 

1,2,3,6 

cla-l,2-Dlmethylcyclopentane. . 

5 

Methylcyclopentane. 

4,5 

trans-l,2-Dlroethylcyclopentane. 

5 

Ethylcyclopentane. 

5 

cls-l.S-Dlmethylcyciopentane. . 


Ijl-Dlmethylcyclopentane. . . 

5 

trans-l,3-Dlmethylcyclopentane. 

6 


1. Aston, Fink, and Schumann" 

2. Spltzer and Pltzer^ 

3. Huffman and others^ 


REFERENCES 


4, Osborne and Glnnlngs^ 

5, American Petroleum Institute Research Project 44' 
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Am^ricjiii P«ljrol«uin Institute R*M«ich Pioj^ct 44 


Nftttoad oI SUncUfd* _WAiKington. D. C 


SPECIFIC REFERENCES 

FOR TABli: 7m 

(Applicable as of the date of issue of the numerical table) 

May 31, 1947 



REFERENCES FOR 

Compound 

REFERENCES FOR 

Compound 

Heat of Vaporization 

Heat of Vaporization 

Cyclohexane. 

1,2,3,4,5 

trans-l,2-Dlmethylcyclohexane- 

1,5 

Methylcyclohe3^ne» 

1,2,4,5 

cls-l,3-Dlmethylcyclohexane. . 

1,5 

Ethylcyclohexane . 

1.5 

trans-l,3-Dlniethylcyclohexane. 

1,5 

1 , 1 -Dlmethylcyclohexane* • . • 

5 

cl5-l,4-Dlmethylcyclohexane. . 

1,5 

cls-l,2-Dlmethylcyclohexane« • 

i.s 

trans-l,4-Dlmethylcyclohexane. 

1,5 


RETERENCES 

4. Mathews^ ^ 

5. American Petroleum Institute Research Project 44 


« 

SPECIFIC BEFEREMCES 

TOR TABLE Ba (Part 1) 

(Applicable as of the <iate of Issue of the numerical table) 

Mav 31. 1947 

« 


REFERENCES FOR 


REFERENCES FOR 

Compound 

Heat of Vaporization 


Heat of Vaporization 


1 

cls-2-Butene * • • • . 

4,7 

Propane. 

2 

trans-2-Butene . • 

5,7 

l*Butene « . 

3,7 

2-Methylpropene. . 

6,7 


!• Egan and Kemp^ 

2* Powell and QlauQue^ ^ 
3. Aston, rink, Bestul, Pace, and Saaez 
4* Scott, Ferguson, and Brlckwedde^ 


R^EREMCEd 

5, Guttman and Pltzer^ 

6* Rands,- Scott, and Brlckwedde^ 

?• Arrerlcan Petroleum Institute Research Project 


1, Oshorne and Glnnlnp^ 

2. Spltzer and Pltzer*^ 

3* Aston, Szasz, and Fink 
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AiD»hc4n P^tr^UufD liutihit* fUt«4ieh 44 


NftUonAl Bur«»g ci Sundud* W^ihiAgtOA. D. C. 

SPLCIFIC REf EREriCES 
KOR THE "n* TABLES 

(Applicable as of the <jate of Issue of tne ria.-nerlcal table) 

May 31, 1947 


The values of the r.eats of combustion, -aHc®, at 25^, In the n tables are calculateO from the 
seloctfeO values of tne stanoird heats of fortritlon, oHf^. at 25^, for the fiydrocarbons and for 
carbon dloxlOe (CO^) anu water an ^Iven In the p tables. The specific references for the p 

tables are civen In the appropilate pluce in t)»ls section. The specific references for those n tables 
for which the corresponOlHo p tables have not yet been Issued are as follows: Table 9n, Prosen and 
AOCRlril^^; Tahlen r:2n and «t3n, Prosen, Johnson, and hosstnl^. 
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American PvUoloum IntUluU R9s«4rch Pf&j4Cl44 

N«ti 0 Mi Bur»4U o< St4Jidtjd* Washington D C. 


SPECIFIC REFEREtJCES 

FOF T;.3LF Op 

(Applicable as of the date of issue of the nanicrica] 

May 31, 1047 

L table) 


1- 


REFERENCES FOR 

Compound 

Fonmala 

Heat of 

Entropy 

Free Energy 



Formation 


of Fonnatlon 



At 250c 


Oxygen. 

^2 

3 

! 1 

2 

Hydrogen. 

H2 

3 

1 

1 

2 

Water . 

HsO 

3.6 

1,6 

2,6 

Nitrogen. 

N2 


1 

a 

Carbon (graphite) . 

C 

3,4,5 

1 

2 

Carbon Monoxide . 

CO 

3.6 

1.6 

2,6 

Carbon dioxide. 

^02 

3,4,5,6 

1.6 

2.6 


REFERENCES 


1. See references given for the "t* table. 

2. See references given for the "x" table. 

3. wagman, Kilpatrick, Taylor. Pltaer, Rossini 

4. Prosen. Jessup, and Kosslni^ 

5. Prosen and Rossini® 

6. Ndclonal Bureau of Standards^ 
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American Petroleum Institute Reieaxch Project 44 

National Bureau oi Standards _ Washington, D. C. 

SPECIFIC REFEREi;CES 
F0f< TABLE Ip 

(Applicable as of the date of issue of the numerical table) 


May 31, 1947 


Compound 

REFERENCES FOR 

Heat of 

Formation 

Entropy 

Free Energy of 
Formation 

At 2S®C 

Methane. 

3,4,5,6,15 

1 

1 2 

Ethane . 

3,4,5,6,15 

1 

2 

Propane. 

3,4,5,6,15 

1 

2 

n-Butane . 

3,4,5,6,15 

1 

2 

2-Me thylpropane. 

3,4,5,6,9,10,11,12 

1 

2 

n-Pentane. 

3,4,5,6,6,15 

1 

2 

2 -Methylbutane . 

3,4,5,6,7,13,14 

1 

2 

2,2-Dlme thylpropane. 

3,4,5,6,7,9,10,11,12 

1 

2 


MTERENCES 


1. See references plven for the "t" table. 

2. See references given for the "x" table. 

3. Rossini^ 

4. Rossini® 

5. Rossini^® 

6. Rossini®^ 

7. Knowlton and Rossini^ 

A 

0. Prosen and Rossini 

9. Thomsen^ 
o 

10* Thomsen 

2 

11. Thomsen 

4 

12. Thomsen 

13. Roth and Macheleldt^ 

14. Roth and Pahlke^ 

15. Prosen and Rossini^ 
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American PatreUum Irutihils R«B«uch Projsci 44 


Ntbonftl Bui*«u of Slandw^t _WMhift<y1or> D. C> 


SPECIFIC REFERENCES 

FOR TABLE 2p 

(Applicable as of the date of issue of the numerical table) 

May 31. 1947 

Compound 

REFERENCES FOR 

Keat of 

Formation 

Entropy 

Free Energy of 
Formation 

At 250c 

.. 

3,5,0,10,11,13 

1 

Z 

2-Methylpentane * .. 

3 

1 

Z 

3'^lethylpenf.ane. 

3 

1 

z 

2,2-Dlmethylbutane. ... . 

3 

1 

2 

2| 3*Dline thyl butane. 

3,4,12 

1 

2 


4,5,6,7,F,9,13 

1 

2 


4,7.n 

1 

o 

4.* 

.. 

4,7,a 

1 

2 

.. 

4,7.8 

1 

2 

2,2-DJinetriylpentane. 

4,7,8 

1 

2 


4,7,8 

1 

2 


4,7,8 

1 

2 


4,7,8 

1 

2 


4,7,8 

1 

2 


RETEHETiCLS 

1* See references Riven for the "t" table* 

2# See references Riven for the "x" table* 

3* Prosen an<J Rosnlni^ 

4* Prosen and Rossini^ 

6. Prosen and Rossini^ 

6* Jessup^ 

7* Jessup^ 

0. Davies and Gilbert^ 

9. LouRulnlne^ 

10. Stohmann, Kleber, and Lanpbeln^ 

111 Zubowl 

12 . Thomsen^ 

13. Prosen and Rossini® 


745211 0 - 47 - 29 
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Amerie»n Petroleum Inetihite Receeich Project 44 


Nation&J Bureau o| Standard* 


SPECIFIC REFERENCES 


Washington. D. C. 


FOR TABLE 3p 



(Applicable as of the date of issue of the numerical table) 



May 31, 1947 



• 

REFERENCES FOR 

a 

Coiopound 

Heat of 

Formation 

Entropy 

Free Energy of 
Formation 


At 25°C 

2-Meth.vlheDtane. 

3,4,5,6,7,8,9 

5,7 

1 

1 

2 

2 

S-Kethylheptane . 

5 

1 

p 

4-MethylheDtane . 

5 

1 

P 

3-Ethylhexane . 

5,7 

1 

2 

2,2-Dlmethvlhexanfte . . . 

5 

1 

2 

2,3-DImethylhexane. . 

5 

1 

2 

2,4-Dlmethvlhexanft. . . . 

5 

1 

2 

2,5-DImethylhexane. 

5,7 

1 

2 

3,3-Diraethvlhexane. 

5 

1 

2 

3,4-Dimethylhexane. 

5,7 

1 

2 

2^1ethyl-3-ethylpentane . 

5 

1 

2 

3-^1e thyl-3-e thvloen tane. 

5 

1 

2 

2,2,3-Trlmethylpentane. 

5 

1 

2 

2,2,4-Trlinethylpentane. 

5,8 

1 

2 

2,3,3-Trlmethylpentane. 

5 

1 

2 

2,3,4-TrIiDethylpentane. 

5 

1 

2 

2,2,3,3-Tetrajnethvlbutane. 

5,8 

1 

2 


Wr£3®JCES 

1. See references given for the "t" table. 

2. See references given for the "x" table. 

3. Jes<?upl 

4. Prosen and Rossini^ 

5. Prosen and Rossini‘S 

6. 2ubow^ 

7. Richards and Jesse^ 

8. Jessup^ 

9. Banse and Parks^ 
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Am«ric4n Pt^reUum InctituU PasMich Project 44 


K«lion«l of SUndAnU WoiKm^on, D. C. 


SPECIFIC RfTERENCES 

FOR TABLE 5p 

(Applicable as of the date of Issue of the numerical table) 

hay 31, 1947 

Compound 

REFERENCES FOR 

Heat of 

Formation 

Entropy 

Free Energy of 
Formation 

At 25°C 



3,4.6,7,8,9,10,11,12,13, 

14,13,16 

1 

2 

fie thyl benzene.. 

3,4,12,13.14,17,18,19 

1 

2 


3,4,13.20,21,22 

1 

2 


3,4,13,17 


2 

1,3--Dlmethylbenzene. 

3,4,11,12,17 

1 

2 


3.4,11,17 

1 

2 


3,4,5,13,23,24 

1 

2 


3,5,13,23,24 

1 

2 

« 

3,5 

1 

2 

A 

thyl-3-e .. 

3,5 

1 

2 

X^thyl*4»ethyl benzene. 

3,5 

1 

2 

l, 2 , 3 -trlmethylben 2 ene . 

3,5 

1 

2 

A 

1,2,4-Trloethylbenzene . 

3,5,13 

1 

2 


3,5,13,17 

1 

2 




1 . Saa references given for the 't* table. 

2, See referencea given for the "x" table. 
Z, Proaen, Johnson, and Hosein 

4* proeen, Olliaont, and Roeelnl^ 

6. Johnaon, Prosen, and Roeelnl^ 

$. Berthelot^ 

7. Stohmann, Rodat2, and Herzberg^ 

8. Stohnann, Kleber, and langbeln^ 

8. Richarda, Henderaon, and Frevert 

10. Richards, Henderson, and Frevert 

11. Richards and Jeese^ 

12. Roth and von Auwers^ 

13. Richards and Barry^ 

14. Richards and Davls^ 

15. Berthelot^ 

16. Thomaen^ 

17. stohoann, Rodata, and Rerzberg^ 

18. SchBldlln^ 

19. Richards and Davle^ ^ 

20. jesse^ . 

21. Moureu and Andre'^ 

22. ven Auwers and Kolllgs^ 

23. Oenvresse^ 

84. Knffwn and others^ 
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Ain«riC4A P«trel«uA ln«tihiU IUM«xeh Proi«et 44 


NAbon«l Buxmu M 8Un4Ard« 


W««hiitgton. D. C. 


SPECIFIC REFERDICES 
FOR TABLE 8p (Part 1) 

(Applicable as of the date of issue of the nuznerlcal table) 


Ifey 31, 1947 


Coopouhd 


Heat of 
Fonoation 


.. 

P*‘0P®‘’e.3,5,8,9,11,13 

1 - Butene.. 3^5 

cls-2-Buten0 ... 

trans-2-Butene . 3^5 

2- Methylpropen6.3,5,10,11,12,13 

1- Pentene.. 3 

... 

tran 9 - 2 -Pentene.. 

2 - MBthyl-l-butBne.3,6 

3 - Methyl-l-buten 0 . 3,7 

2-Methyl~2*-but ..3,6,10,11,12,13,14 


REFmENCES FOR 


Entropy 


At. 25®C 


Free Energy of 
Formation 



!• See references riven for the "t" table* 

2. See references given for the "x" table* 

3* Prosen and Rossini^ 

4* Klstlakowsky, Romeyn, Ruhoff, Smith, and Vaurtian^ 
5* Klstlakov/sky, Ruhoff, Smith, and Vaurhan^ 

6. Klstlakowsky, Ruhoff, Smith, and Vauehan® 

7. Dolllver, Oresham, Klstlakowsky, and Vaurhan^ 

8. Rerthelot and llatlgnon^ 

9* Rossini and Knowlton^ 

10* Thomsen^ 

11. Thomsen^ 

12* Thomsen® 

13. Thomsen^ 

14. Zubow^ 

15. Mlxter^ 
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Are^rican Petroleum Inftitul# fUs^aich Project 44 


Nfttien«l oi St4«d4nU__ Washington. D. C. 


SPECIFIC REFEREKCES 

FOR TABLE 8p (Part 2) 

(Applicable as of the date of issue of the numerical table) 

my 31, 1947 


REFERENCES FOR 

Compound 

Heat of 

Fometlon 

Entropy 

Free Energy of 
FonrBtlon 


At 25°C 



3 

1 

2 


3 

1 

2 


3 

1 

, 2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


3 1 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


4 

3 

1 

2 


3 

1 

2 


3 

1 

2 


3,4 

1 

2 


3,4 

1 

2 

_ _ 

3,4 

1 

2 


REFERENCES 


1. See references given for the 

2, See references given for the 
3» Prosen and Ros^lnl^ 

4. Kletlakov/sKYi Ruhoff, SmUh, 


"t** table, 
-x" table. 

and Vaurhan^ 
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American P^troUuB fUi#4ieK Project 44 


National Bureau of Standard* 


-—- Waahiagton, D. C 

SPECIFIC REFERENCES 

FC« TABLE 12p 

(Applicable as of the date of Issue of the numerical table) 

May 31, 1947 

Compound 

REFERENCES FOR 

Heat of 

Foraatlon 

Entropy 

Free Energy of 
Fonnatlon 

At 25®C 

Bthyne . 

3,4,5,6,7,8,9,10,11 

1 

2 

Propyne... 

3,11 

1 

2 

1-Butyne . 

3,11 

1 

2 

2-Butyne... 

3,11 

1 

2 

l-Pentyne... 

3,11 

1 

2 

2-Pentyne. 

3,11 

1 

2 

3-Methyl-l-butyne, ...... . 

3,11 

1 

2 


REFERENCES 


1. See references given for the "t" table. 

2. see references given for the "x" table, 

3. Proaen and RosslnllO 

4. Berthelot^ 

5. Thomsen^ 

6. Thomsen® 

7. Thomsen^ 

0. Thomsen^ 

9. Berthelot and Matlgnonl 

10. Nlxter® 

11. Wagman, Kilpatrick, Pltzer, and Rossini^ 
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P*troUu» iMtilut* R^Mueh Prophet 44 


HftttOMi tA 8U«d*I^ _ Wathioqlon D. C 


SPiX^IFIC R2yi3UJ»Ci:S 

FOR tabu: ::op 

(AprllcaMe as of the date of Issue of the nur^'rlcal table) 

ol, 1947 



RL^EKENCES FOR 


Compound 

Heat of 

Formation 

Ent ropy 

Free Eiicrci' of 
Forrvt ion 



At 2S®C 



3,4,5,6,8 

1 

2 


3,4,5,0,8 

1 

o 


3.4,5.6,8 

1 

2 


3,4,5,0,8 

1 

2 


3.4,5,0,7,8 

1 

o 

•v 


7,0,5,10,11,13 

1 

2 


7,8,9,13,14,15 

1 

2 


7,6,9,12,13,16.17,18 

1 

2 


7,8.9 

1 

1 

2 


7,6,9 

1 

1 

2 


8,9 

1 

2 


.7,8,9 

1 

2 


8 

1 

2 


8 

1 

2 


6 

1 

2 


7,0,19 

1 

2 


8 

1 

2 


8 

1 

2 


6 

1 

2 


6 

1 

2 





1. See references given for the "t* 

2. See references given for the “x* 

3. Rossini^ 

4. Rossini® 

5. Rossini^® 

6* Roaslnl^^ 

7* Prosen and Rossini^ 

S« Prosen and Rossini® 

9 * Jessup^ 

10• Prosen and Rossini^ 

11« Stohvanrii KXeber, and langbeln^ 
12* Zubon^ 

13* Jessups 

14 • Davies and Gilbert^ 

ISi LOUgUlQlDS^ 

16« Preeen and Rossini'^ 

17« Richards and Jesso^ 

18» Bansa and parks^ 

10. Klehardson and Paries^ 


table. 

table. 
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AinariCAn PebeUum Inititut* Raiauch Projaci 44 


National Bureau of Standuda 


1----- WAAhifioton. 0. C. 

SPECIFIC RETEMNCES 

FOR TABL£ 21p 

(Applicable as of the date of Issue of the numerical table) 

nay 31, 1947 

Confound 

REFERENCES FOR 

Heat of 

FormatIon 

Entropy 

^ Free Energy of 
Formtlon 

At 25°C 

# 

Benzene. 

3,4 

1 

2 

Methylbenzene. 

3,4 

1 

2 

Ethylbenzene ••••• . 

3,4 

1 

2 

n-Propylbenzene. 

3,4 

1 

2 

n-Dutylbenzene . 

3 

1 

2 

n-Amylbenzene.. 

3 

1 

2 

n-Hexylbenzene . 

3 

1 

2 

n-Heptylbenzene.... 

3 

1 

2 

n-Octylbenzene . 

3 

1 

2 

n*Nonylbenzene . 

3 

1 

2 

n-Odcylbenzene . 

3 

1 

2 

n*>Undecylbenzen6.. 

3 

1 

2 

n-Dodecylbenzene.. 

3 

1 

2 

n-Tridecylbenzene. 

3 

1 

2 

n^etradecylbenzene.. 

.3 

1 

2 

n-Pentadecylbenzene. 

3 

1 

2 

n-ilexadecylbenzene ... 

3 

1 

2 


F)£P!3^NC£S 


1. See references given for the ’t" table. 

2. See references given for the "x" table. 

3. Prosen, Johnson, and Rosslnll 

4. Por additional references, see references for Table 5p, 
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Amvricin P«trdl«um Inititut* n«M*rch Piojtcl 44 


N 4 ticn 4 l oi St^Aud, ___WMhington D. C. 


IVAaOflAI v4 wtaLAtMMua . 

SPECIFIC REFERENCES 

FOR TABLE 24p 

(Applicable as of the date of Issue of the numerical table) 

May 31. 1947 


RE^ER£^:CE:S pop 


Heat of 


Free Energy of 

Compound 

PomBtlon 

Entropy 

Formation 



At 2S°C 



3,4 

1 

2 


3,4 

1 

2 


3,4 

1 

2 


3 

1 

2 


3 

1 

2 


3,5 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


3 

1 

2 


o 




3 

I 

2 


3 

I 

2 


3 

1 

2 






3 

1 

2 


3 

1 

2 


3 

1 

2 


EE7ERENCB9 


1* See references given for the « uWe. 

See referencee given for the x** taWe- 

3. Prosen and Roeslnl^ ^ 

4. For additional referoncee, eae reference for Table Sp (Part 1) 

6. KletlakowBky, Ruhoff, Smith, and Vaughan^ 
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AiB«riC4n P«tret«ua Inctihita R«Much Proiaet 44 


National Boroau oi Standards 

____ Washington. D. C. 

SPECIFIC REFERENCES 
FOR TABLE 25p 

(Applicable as of the date of issue of the numerical table) 

_ May 31, 1947 


CoEipound 

• ^ 

REFERENCES FOR 

Heat Of 

Formation 

Entropy 

Free Energy of 
Formation 

At 25®C 

Bthyne . 

3 

1 

2 

Propyne. 

3 

1 

2 

l-Butyne . 

3 

1 

2 

l-Pentyne... 

3 

1 

2 

l^exyne... 

3 

1 

2 

1-Heptyne. 

3,4 

1 

2 

1-Octyne.... 

3 

1 

2 

1-Nonyne . 

3 

1 

2 

l-Decyne . . 

3 

1 

2 

1-Undecyne ... . 

3 

1 

2 

1-Dodecyne . 

3 

1 

■ 2 

l-Trldecyn©... 

3 

1 

2 

l-Tetradecyne. ...... . 

3 

1 

2 

1-Pentadecyne. 

3 

1 

2 

1-Hexadecyne . . . 

3 

1 

2 

l^eptadecyne. 

3 

1 

2 

1-Octadecyne . . . 

3 

1 

2 

1-Nonadecyne . 

3 

1 

2 

I'Eicosyne ............ . 

3 

1 

2 


REFERENCES 


1 . See references given for the "f* table. 

Z. See references given for the <’x" table. 

3. Prosen and Rossini^® 

4. Moureau and Andre^ 

5. For additional references, see references for Table I2p. 
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AB*fie*n P*troUuiB lArtitut* fUsMich Pxei«ct 44 



The values of the standard heat of vaporization. aHvO, standard entropy of vaporization. oSy®. 
and standard free energy of vaporization. oTv®. all at 26«C. given In the q taOles are calculated from 


the values of the heats of vaporization. oHv. at saturation pressure and gS^C. given In the corres¬ 
ponding K tables, the values of the vapor pressures at 250c derived frora the corresponding K tables 
and unpublished calculations of the American Petroleum Institute Research Project 44 1. The 
specific references for the k and m tables are given in the appropriate places In this section. 







Amarlcan Petroldum Instltitte Research Project 44 
National Bureau ot Standards^ 
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Prosen and Rossini^ 5 . cramer and Olasetrook^ 
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Pltzer' ^ S« American Petroleua Institute Research Project 44 
ProB 0 n» Pltser# and Roselni^ 6« See references for tables Ir, Is, It, lu, and Iv^ 
Presen and Rossini^ 7« see references for tables 2r, 2b, 2t, Zu, and 27. 
See references for the "p" table« 8« See references for tables Sr, 3s, 3t, 3u, and 3v. 
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Taylor. wagD-an. nilUaas. Pltzar. and Rossini^ See refarances for the "p" table 
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See references for Tables 7r, 7s, 7t, 7u, 7v, 7w, 7x, and 7y. 3. Prosen, Jortnson, and Rossini 

Kilpatrick, Werner, Beckett, Pltzer, and Rossini^ 4. see references for the table 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 

American Pebeleum Institute Research Project 44 


National Bureau of Standards 


WasKin9tei\, D. C. 


SPECIFIC RBFEKENCES 
FOR Table iz 

(Applicable as of the date of issue of the numerical table) 

May 31, 1947 


Compound 


Methane. 

Ethane . 

Propane. 

n-Butane . 

S-Methylpropane. 

n-Pentane. 

2-Methylbutane . 

2,E-Dimethylpropane. 


Freezing Point 

1,16,20 

2.3.16 

4.20 

6.6.17 

7.8.17 

9.10.18.20 

11.12.13.16.19.20 

14.19.20 


REFERENCES FOR 


Heat of Fusion 


2,3 


6,6 

7,8 

9,10 

11,12,13 


Cryoscoplc Constants 


REFERENCES 


1. Cluslus^ 

2. Witt and Kemp^ 

3. Wlebe, Hubbard, and Brevoort^ 

4. Kemp and Egan^ 

5. Aston and Messerly^ 

6. Huffman, Parks, and Barmore^ 

7. Parks, Shomate, Kennedy, and Crawford 

8. Aston, Kennedy, and Schumann^ 

9. Messerly and Kennedy^ 

10, Parks and Huffman^ 

11. Schumann, Aston, and Sagenkahn^ 


12. Guthrie and Huffman^ 

13. Parks, Huffman, and Thomas^ 

14. Aston and Messerly^ 

15. American Petroleum Institute Research Project 44 

16. Cluslus and Welgand^ 

17. Glasgow and Rossini^ 

18. Glasgow, Murphy, Willingham, and Rossini^ 

19. Howard, Mears) Fookson, Pomcrantz, and Brooks^ 

20. For additional references, see references to 

Table la. 
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American PotroUom Reftsarch Project 44 


Niitionftl Bur«»u o! SUndhid* 


Waihjnqton. D. C. 


SPECIFIC KEFEREt^CES 
FOh Table 2z (Part 1) 

(Applicable as of tbe date of issue of the numerical cable) 

May 31, 1947 



REFBPEl'CES FOR 

Compound 

Freezing Point 

Heat of Fusion 

Cryoscoplc Constants 

n-Hexane . 

1,2,3,4,6,9 

1,2.3,4 

8 

2-Methylperitane. 

1.4.6,7 

1,4 

8 

3-Methylpentane. . 



8 

2,2-'Dimethylbutane. 

1,4,5,6,7,9 

1,4,5 

2i3-Diniethylbutan6. 

1,6,9 

1 

8 


1. Douslln and Huffnan^ 

2. Huffman, Parks, and Bamore^ 

3. Parks. Huffman, and Thoras^ 

4. stull^ 

5. Kilpatrick and Pltzcr^ 


LETHILICCCS 

6. ClasGov/, Murphy, v.iilinchan, and Rossini^ 

7. Ho^-fard, Hears, Fookson, Pomerantz, and Brooks^ 

e. American Petroleum Institute Research Project 44^ 
9. For additional references, see references to 
Table 2a (Fart 1). 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 

Am«rie»n Polroleum Instituts Retauch Pioi«ct44 



1. Parks, Huffman, and Thomas^ 

2. Pltzer^ 

3. Huffran, Parks, an<i Thomas^ 

4. Olascow, ifurphy, V/iiimzham, and Rossini^ 

5. Strelfr, Murphy, Sedlak, Willingham, and Rossini^ 


6. Brooks, I'ov/ard, and Crafton^ 

7. cdcar and Callncaort^ 

8. Amt.rlcan Petroleum Institute Research Project 44 ^ 

9. For additional reference, see references to 

Table 2a (Part 2). 
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Americ4n PfttroUujn RasmicK Project 44 


Washington, D. C. 


SPECIFIC REFERS^iCES 

FOR TABLE 32 

(Applicable as of the date of issue of the numerical table) 

May 31, 1947 


REFERZHCES FOR 

Compound 





Freezing Point 

Heat of Fusion 

Cryoscoplc Constants 

n-Octane . 

1,2,3,0 

1,2 

7 

2-Methylheptane. 

3 

7 

3 

3-Il6thyine plane.. 

3 

7 

3 

4-ttethylheptans. 

3.8 

7 

3 

3-Cthylhexane. 




2,2-DlDethylhexane . 

3 

7 

3 

2,3-Dltnethylh6xane. 




2,4-Dlniethylnexane. 




2,S-Dlfflethyinexane . 

3 

7 

3 

3,3-Dlinethylhexane. 

3 

7 

7 

3,4-DlmBChylhexana . 




2-tlethyl-3-ethylpentane. 

3,8 

7 

3 

3-ttethyl-3-ethylpentane. .... 

3,6 

7 

3 

2,2,3*?rlD)ethylp6ntane. 

3,8 

7 

3 

2,2,4>TrliDethylpentane. 

1,4,0,9 

1 

7 

mm 

2,3,3-Trlnethylpentane . 

3 

7 

3 

2,3,4-Trlin6thylpentane. 

3,6,9 

S 

« 

7 

2,2,3,3-TetraiDethylbutane. . . • 

6,10 

6 

7 


REFERENCE'S 


1. Parks, Huffman, and Thocas^ 

2. Huffman, Parks, and Bannore^ . 

3. Strelff, Murphy, Sedlak, Willingham, and Rossini 

4. Pltzer^ 

&• Pitzer and Scott^ 

6. Parks and Huffman^ 


7. American Petroleum Institute Research Project 44^ 
a. For additional references, see references to 
Table 3a. 

9. Brooks, Howard, and Crafton^ 

10. Callngaert, Soroos, Hnlzda, and Shapiro^ 


745211 0 - 47 - 31 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 


American Petroleum Institute Research Project 44 


Ndtiona) Bureau ol Standards 


Washington D. C. 


SPEX:1K1C KtTSlhUlCES 
FOR ThBLE 52 

(Applicable as of the date of Issue of the niimerlcal table) 

May 31, 1947 


C<^mp<^>jnd 


een7ene. 

r^e thy 1 benzene. 

itnyIbenzene . 

1.2- Dlmechylbenzene. . 

1.3- Olme thi'lbenzene ♦ • 

1.4- Dlnio thylbenzene. . 
n-Propylbenzene* . • . 
Isopropylbenzene ♦ ♦ ♦ 
l-f'ie thy 1-2-ethyl benzene 
1-Ile Cbyl^3-ethylbenzerie 
l-Metnyl-4-ethylbenzene 

1.2.3- Trlmethylben2ene 

1.2.4- Trlaethylbenzene 

1.3.5- TrJmethylbenzene 


REFERENCES FOR 

Freezing Point 

Heat of Fusion 

Cryoscoplc Constants 

1,2,3,12,13 

1,2,3 

11 

2,3,4,12,13 

2,3,4 

11 

1,5,6,12,13 

1,5,6 

11 

1,7,12,13 

1.7 

11 

1,7,12,13 

1,7 

11 

1,7,12,13 

1,7 

11 

8,13 


8 

12,13 


11 

8,13 


8 

8,13 


8 

8,13 


8 

8,P,13 

9 

8 

8,0,10,13 

9,10 

8 

8,9,13 

9 

11 


!♦ Hufi*nian, Parks, and Itenlels^ 
z. stull^ 

3. Ziegler and Andrews^ 

4. Kelley^ 

6. (iUthrle, Spitzer, ancJ !luffi*an^ 

6. Scott and Brlckv/edde^ 

7, Fltzer and Scctt^ 


REFERQ^CES 

8, Strelff, lijrphy, Sedlak, Willingham, and Rossini^ 
9* Rosslnl^^ 

10* Huffman, Parks, and Bartnore^ 

11 • Am^'rlcan Petroleum Institute Research Project 44^ 

12. Glasgow, Murphy, Willingham, and Rossini^ 

13. For additional references, see references to 

Table Sa. 
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Ameiican Patiolaum Inatituta Raaearch Piojact44 


Wsahington, D- C, 


HAtiontI oui«*u oi al4nd«xd« 

SPEC IK 1C 


KJR TabLE 6z 


(Applicable as of tne date of issue of tne numerical table) 


May 31, 1947 


Compound 


Cyclopentane . 

Methylcyclopentane . 

Ethylcyclopentane. 

l.l-Dlmechylcyclopentane . . . 
cl3-l,8-Dlinethylcyclopentane . 
trans-1,2-Dlmethylcyclopentane 
cl8-l,3-Dli7)ethylcyclopencane . 
tran8-l,3-Dlmethylcyclopentane 


KEFEREIJCES FOR 


Freezing Point 


1.2.3.5.9 

3.4.5.9 

5.6.7.9 

7.9 

7.9 

4.7.9 

7.9 


Heat of Fusion 


1,2,3 

3,4 

6 


Cryoscoplc Constants 


6 

e 

7 

7 

7 

8 


REFCRDiCES 


1. Jacobs and Parts^ 

2. Aston, Fink, and Schumnn 

3. Douslln and Huffman^ ^ 

4. Huffne.n, larks, and unrmcre ^ 

5. Glasgow, llurphy, Wllllncham, and Rossini 

6. Huffman and others^ 


Strelff, l-^irphy, Canill, Flanagan, Sedlak, 
Willingham, and Rossini^ 

American Petroleum Institute Research Project 44 
For additional references, see references to 
Table 6a. 


745211 0 - 47 - 32 
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American Petroieum Institute Reseaich Project 44 


National Bureau ol Standards 


Washington. D. C. 


SPECIFIC REFEREf/CES 

FX'R TMbLE 72 

(Applicable as of the date of issue of the nuiDerical table) 

May 31, 1947 

___ 

P ATTinm inrf 

KeFEHc:rck;s for 

C<vui)JUUilU 

Freezing Point 

Neat of Fusion 

Cryoscoplc Constants 

Cyclohexane. 

1,2,3,4,8,12 

1,2,3,4 

11 

Methylcyclobexane. 

5,6,8 

5,6 

11 

Ethylcyclohexane . 

7,8,9 

7 

9 

1,1-DJmethylcvclohexane. 

7,0,12 

7 

9 

cls-l,2-DlmeChylcyclohexane. . . 

7,9,12 

7 

9 

trans-l,2-DImethylcyclohexane. . 

7,9,12 

7 

9 

cIs-l,3-Dlrnethylcyclohexane. • . 

7.10,12 

7 

10 

trans*-l,3-Dlmethylcyclohexane. . 

7,10,12 

7 

10 

cis-l,4-Dimethylcyclohexane* • • 

7.9,12 

7 

9 

tran3-l,4-Dimethylcyclohexane* • 

7,9,12 

7 

9 


R£y ERODES 


1. Parks, Huffnan, and Thomas^ 

2. Ziegler and Andrews^ 

3. Aston, Szasz.and Plnk^ 

4. Ruehrv/eln and Huffman^ 

£. parks and Kuffnan^ 

6. Douslln and Hufl'nan^ 

7. Huffman and others^ 


8. Glassov/, Murphy, wminchan, and Rossini^ 

9. Streiff, :sarphy, Cahill, Flanagan, Sedlak, 

ViHllngham, and Rossini^ 

10. Streiff, Murphy, Cahill, Soule, Sedlak, 

Willingham and Rossini^ 

11. American Petroleum Institute Research Project 44^ 

12. For additional references, see references to 

Table 7a. 




t 
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Aak«ric«n Patrolaum ln«tilut« H«t#arch Project 44 


H«lion4l Bureau ol StutdtfdB W«Bhln 9 ton. D. C. 


SPECIFIC REFERENCES 

FOR TABli 82 (part 1) 

(Applicable as of tne date of issue of the nunierical table) 

nay 31, 1947 


REFErRENCES FOR 

Compound 





Freezing Point 

Heat of Fusion 

Cryoscoplc Constants 

Ethene . 

1.2 

1,2 

1C 

Propene. 

3.4 

3,4 

10 

1-Butene . « . 

5 

5 

10 

Oid-2-Butene . 

6,7,11 

6,7 

10 

trans-2-Butene . 

6 , 8,11 

6,8 

10 

2 -flethylpropene« « . .. 

6,9,11 

6,9 

10 


1. Egan and Keap^ 

2. Eucken and Hauck^ 

3. Huffman, Parks, and Barmore^ 

4* Powell and Glauque^ 

5* Aston, rink, Bestul, Pace, and Szasz^ 
6 . Todd and Parks^ 


REFERElwCES 

74 Scott, Ferguson, and Brickwedde^ 

0 . Guttman and Pltzer^ 

9« Rands, Scott, and Brlckwedde^ 

10. American Petroleum Institute Research Project 44^ 

11. For additional references, see references to 

Table 8 a (part 1 ). 
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SELECTED VALUES OF PROPERTIES OF HYDROCARBONS 

American Petroleum Inctitute Receaich Project 44 




KEFrJftENCES FOR 

Freezing Point 

Heat or Fusion 

Cryoscoplc Constants 


1- Peiitena. . . . 
cls-2-Pentene. . 
trans-2-Pentene. 
S-Methyl-i-biJtene 
3-Methyl-l-butene 

2- M6thyl-2-biitene 



1. Todd, Oliver, and Huffman^ 

2. streirf, Murphy, Sedlak, Willingham, and Rossini^ 

3. Parks and Huffman^ 

4. American Petroleum Institute Research Project 44^ 

5. For additional references, see references to Table 8a (Part 1). 








V. GENERAL LIST OF REFERENCES 


A 

Ahlberg, Blanchard, and Lundberg: 

1. J. Chem. Phys. 5, 539 (1937). 

Allen and Bell: 

1. Organic Synthesis 22, 39 (1942). 

American Petroleum Institute Research Project 6, 
National Bureau of Standards, Washington, 
D. C., F. D. Rossini: 

1. Unpublished data. 

American Petroleum Institute Research Project 42, 
Pennsylvania State College, State College, Penn¬ 
sylvania, F. C. Whitmore; 

1, Unpublished data. 

American Petroleum Institute Research Project 44, Na¬ 
tional Bureau of Standards, Washington, D. C., 
F. D. Rossini: 

1. Unpublished calculations and correlations. 
American Petroleum Institute Research Project 45, Ohio 
State University, Columbus, Ohio, C. E. Boord: 
1. Unpublished data. 

Andrade and Rotherham: 

1. Proc. Phys. Soc. (London) 48, 261 (1936). 

Appleby, Dobratz, and Kapranos: 

1. J. Am. Chem. Soc. 66, 1938 (1944). 

Arbuzov and Zelinski: _ 

1. Compt. rend. acad. sci. U. R. S. S. 30, 721 (1941). 
Ashdown, Harris, and Armstrong: 

1. J, Am. Chem. Soc. 58, 850 (1936). 

Aston, Fink, Bestul, Pace, and Szasz: 

1. J. Am. Chem. Soc. 68, 52 (1946). 

Aston, Fink, and Schumann; 

1. J. Am. Chem. Soc. 65. 34l (1943). 

Aston, Kennedy, and Schumann: 

1. J. Am. Chem. Soc. 62, 2059 (1940). 

Aston and Messerly: 

1. J. Am. Chem. Soc. 58, 2354 (1936). 

2. J. Am. Chem. Soc. 62, 1917 (1940). 

Aston, Szasz, and Fink: 

1. J. Am. Chem. Soc. 65, 1135, 2481 (1943). 

Aston, Szasz, Woolley, and Brickwedde: 

1. J. Chem. Phys. 14, 67 (1946). 
von Auwers: 

1. Ber. 51,1126 (1918). 

2. Ann. 419, 92 (1919). 
von Auwers and Eisenlohr: 

1. J. prakt. chem. 82, 65 (1910). 

Von Auwers and Kolligs: 

1. Ber. 55, 21 (1922). 

2. Ber. 55,3872 (1922). 
von Auwers and Muller: 

1. Ber. 44, 1606 (1911). 
von Auwers, Roth, and Eisenlohr: 

1. Liebigs Ann. Chem. 373, 267 (1910). 

2. Liebigs Ann. Chem. 385,102 (1911). 
von Auwers and Westerman: 

1. Ber. 54. 2993 (1921). 


B 

Bachman and Goebel: 

1. J. Am. Chem. Soc. 64, 787 (1942). 

Badger: 

1. J. Chem. Phys. 2, 128 (1934). 

2. J. Chem. Phys. 3,710 (1936). 

Badger and Bauer: 

^ 1. J. Chem. Phys. 5, 599 (1937). 

Badger and Woo: 

J. Am. Chem. Soc. 54, 3523 (1932). 

Banse and Parks: 

„ 1. J. Am. Chem. Soc. 55, 3223 (1933). 

Barbandy: 

^ 1. Bull. soc. chim. 39,371 (1926). . ^ . 

Baxter, Guichard, Honigschmid, and Whjrtlaw-Gray 
1. J. Am. Chem. Soc. 63, 845 (1941). 


Baxter, Guichard, and Whytlaw-Gray: 

1. J. Am. Chem. Soc. 69, 731 (1947). o , 

Bazhulin, Bokshtein, Liberman, Lukina, Margolis, Solo- 
vova, and Kazanskii: 

1. Bull. acad. sci. U. R. S. S. 198 No. 3 (1943). 

Beckett, Pitzer and Spitzer; 

1. J. Am. Chem. Soc. 69, 000 (1947). 

Bekhedahl. Wood, and Wojciechowski: 

1. J. Research Natl. Bur. Standards 17, 883 (1936). 
Bennewitz and Rossner: 

1. Z. physik. Chem. B39, 126 (1938). 

BenoUel: _ 

1. Thesis, Pennsylvania State College (1941). 

Berger; 

1. Rec. trav. chem. 57,1029 (1938). 

Berthelot: 

1. Ann. chim. phys. 13, 1 (1878). 

2. Ann. chim. phys, 23, 176 (1881). 

3. Ann. chim. phys. 23,193 (1881). 

Berthelot and Matignon: 

1. Ann. chim. phys. 30, 547 (1893). 

Bettendorff and Wullner: 

1. Ann. Physik 133, 293 (1868). 

Bichowsky and Rossini: . , ^ . „ 

1 “The Thermochemistry of Chemical Substances, 
Reinhold Publishing Corporation, New York, 
N. Y (1936). 

Bingham and Fomwalt: 

1. J. Rheology l. 372 (1930). 

Birch, Fidler. and Lowry: , t,.j 

1 . Unpublished data, Anglo Iranian Oil Co., Ltd., Sun- 

bury, England. 

1. Rev. Modem Phys. 1, 1 (1929). 

2. Rev. Modem Phys. 13, 233 (1941). 

Blaise and Montagne: 

1. Compt. rend. 181,122 (1925). 

Bouis: 

1. Ann. Chim. 9. 402 (1928). 

Bourgel: , 

1. Compt. rend. 176,751 (1923). 

Bresler and Landerman: 

I J. Exptl. Theoret. Phys. (U.S.S.R.) 10. 250 (1940). 

Brockway and Cross: 

1. J. Am. Chem. Soc. 58, 2407 (1936). 

Research Natl. Bur. Standards 21, 847 (1938). 

Brooks, Cleaton, and Carter: 

1. J. Research Natl. Bur. Standards 19, 319 (1937). 

Brooks, Howard, and Grafton^: . , _ 

1. J. Research Natl. Bur. Standards 23, 637 (1939). 

2. J, Research Natl. Bur. Standards 24, 33 (1940). 

Brooks, Howard, and others: 

1 Unpublished data. Section on Automotive Power 
Plants, National Bureau of Standards, Washing¬ 
ton D. C. 

Brooks and Humphrey: 

1, J. Am. Chem. Soc. 40, 822 (1918). 

Bniun and Faulconer: 

1. Ind. Eng. Chem. Anal. Ed. 9, 192 (1937). 

Bruun and Hicks-Bruun: 

1. J. Research Natl. Bur. Standards 5, 933 (1930). 

2. J. Research Natl. Bur. Standards 10, 465 (1933), 
Bruun, Hicks-Bruun, and Faulconer: 

1 . J. Am. Chem. Soc. 59, 2356 (1937). 

Suclc* 

1. Unpublished data. Shell Development Co., Emery¬ 
ville, Calif. 

Bues^ Karabinos, Kunz, and Gibbons: 

1. Technical Note No. 1021, National Advisory Com¬ 
mittee for Aeronautics, Aircraft Engine Research 
Laboratory, Cleveland, Ohio. 

Burcik, Eyster, and Yost; 

1. J. Chem. Phys. 9,118 (1941). 
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Burgess: 

1. J. Research Natl. Bur. Standards 1, 635 (1928) 
Burleu-; ' ' 

1. J. Am. Chenv. Soc. 62, 690 (1940) 

Burrell and Robertson: 

1. J. Am, Chem. Soc. 37, 2482 (1915). 

Butler: 

1. Thesis, Ohio State University (1941). 


C 

Calingaert: 

1. Unpublished data. Ethyl Corporation, Detroit, Mich. 
Calingaert and Thomson: 

1. Unpublished data. Ethyl Corporation, Detroit, Mich 
Calingaert, Soroos, Hnizda, and Shapiro: 

1. J. Am. Chem. Soc. 66, 1389 (1944). 

Campbell and Eby: 
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Campbell and McDermott: 
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Campbell and O’Connor: 
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2. Bull. soc. chim. Belg. 39, 402 (1930). 
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